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PREFACE. 



This book is intended for students and, so far as I ain aware, 
contains nothing original. I have written it because I liave not 
been able to find any small work upon the subject which^loes not 
contain glaring errors. The correct books are too large ; the small 
books are out of date and repeat such well-worn myths as tliat the 
aortic second sound is normally louder than the i)ulmonic second, 
that aortic regurgitant murmurs are usually best heard in tlie sec- 
ond right interspace, that a hypertrophied left auri(!h; (;an prodiuu* 
dulness and pulsation near the left stenial border, that Hystiilic re- 
traction at the cardiac apex means adherent p«iricardium, that i*]t\' 
gastric pulsation denotes hyj>ertrophy of th(i right ventrich*, i»U*, 
Further, none of the smaller text-books contains any a/lerpiatt^ ac- 
count of muscle sounds, of pulmonary at^'lectasis, or of adherent 
pericardium. To record the well-known but ofUm forgott^'n truth 
on such matters as these has seemed to me of importaiifM? in Mniall 
books as well as in encyclojiaedic treatises. 

The diagrams illustrating respiratr^ry tyi^fs are modificationM of 
those used by Wylie and Sahli. 

I am indebted to Mr. Eliot Alden, of the Harvard Medieal 
School, for his kind assistance in the pn-paration of the iJlutitra- 
tions and to Dr>. E. C. Bra/lford and K. W. J>^vett for \ft'nu\%nifrtt 
to tise three cuta from their well-known work on hrX\itf\t*'Aut nnt- 

I am also iD<krbt^i to thf alitor of the Ar^hif^Ji of th*: HofU'jtnn, 
Ba^ for ytrmis^ifjii to m^ two radiojOTphb it* tin thxit yrimskL 
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PHYSICAL DIAGNOSIS 

OP 

DISEASES OF THE CHEST. 



INTRODUCTION. 

I. Methods of Examining the Thoracic Oroans. 

To carry out a thorough examination of the chest we do five 
things: 1. We look at it; technically called "inspection." 2. We 
feel of it; technically called "palpation." 3. We listen to the 
sounds produced by striking it; technically called "percussion." 
4. We listen to the sounds produced within it by physiological or 
pathological processes; technically called "auscultation." 5. We 
study pictures thrown on the fluoroscopic screen or on a photo- 
graphic plate by the Eoentgen rays as they traverse the chest; 
technically called "radioscopy." 

Measuring the dimensions or the movements of tlie chest (" men- 
suration ") is often mentioned as co-ordinate with the above meth- 
ods, but it yields veiy little information of practical value, and is 
at present very little used. 

The data obtained by examining the sputa, blood, and urme are 
frequently of great value in heli)mg us to interpret the signs i-e- 
vealed by examination of the chest, but do not fall within the 
scope of this book. Accordingly, 1 shall confine myself in the' 
first part of this book to a description of the methods of inspect- 
ing, palpating, percussing, and auscultating the chest, with a brief 
account of the physical signs which we have learned to appreciate 
by the use of these methods. (For radioscopy, see Appendix.) 
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Without some knowledge of the regional anatomy of the chest 
no intelligent investigation of the contlition of the thoracic organs 
can be carried on. Accordingly, I shall begin by recalling veiy 
briefly some of the most essential anatomical relations. 

II. Eegioxal Anatomy of the Chest. 

It seems to me a mistake to divide the chest into arbitrary por- 
tions and to describe physical signs with reference to such division. 
The seat of any lesion can l)est be described 
by giving its relation to the clavicle, ster- 
num, or ribs on the front and sides of the 
chest, and to the scapuhe and ribs behind. 
Thus we may speak of rales as heard " above 
the left clavicle in front," **l)elow the right 
scajmla behind, " '" l>etween the seventh and 
uhith ribs in the axilla, " and so on. AVhen 
we want to state more exactly what part of 
the axilla anteroj)Osteriorly is affected, we 
may refer to the " mid-axillary line " (see 
Fig. 1); or better, we may jdace the lesion 
by measuring the numl)er of centimetres or 
inches from the median line of the sternum. 
In a similar way the })laee of the ai>ex im- 
j)ulsc of the heart (whether in the normal 
situation or farther toward the axilla) can be 
determined by measuring from the median 
line of the stt^rnmu. JMeasurements refer- 
ring to the ni])ple are entirely useless in 
women and not very reliable in men. It is 
blotter to measure as above. 

If, then, we confine ourselves chiefly to 
the bones of the chest as landmarks, and 
fix, with reference to tluuu, the position of any portion of the in- 
ternal organs which we desire to study, it becomes unnecessary to 
memorize any technical terms or to learn the position of any arbi- 
trary lines and divisions such as are frequently forced upon the 
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student. The only points which it is necessary to memorize once 
for all are : 

1. The position of the heart, lungs, liver, and spleen with ref- 
erence to the bones of the chest. 

2. The position of certain points which experience has taught 
us have a certain value in physical diagnosis. I mean (a) the 
so-called " valve areas " of the heart, which do not correspond to 
the actual position of the valves, for reasons to be explained later 



Upper lobe of left 
luDfir. 



RIffht lung. 
Bigbt auricle. 



liver. 




- Left ventricle. 



Lower lobe of left 
lung. 



Stomach. 



FiO. 2.— Position of the Heart, Lungs, Uver. and Stomach. The dotted lines omrespond to the 
outllnefl of the lung ; the heavy continuous line represents the heart ; while the position of 
the liver and of the lower border of the stomach is indicated by light continuous lines. The 
ribs are numbered. 



on, and {b) the percussion outlines of the heart, liver, and spleen. 
These outlines do not correspond in size with the actual dimensions 
of the organs within, yet there is a definite relation between the two 
which remains relatively constant, so that we can infer the size of 
the organ itself from the outlines which we determine by percus- 
sion. The position of the organs themselves is shown in Figs. 2, 
3, and 4. It will be noticed in Fig. 2 that the lungs extend up 
above the clavicles and overlap the liver and the heart — facts of 
considerable iiui)ortance in the physical examination of these or- 
gans, as will be later seen. It is also to be noticed how small 
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a portion of the 3tomacli is directly accessible to physical examina- 
tion, the larger pai*t of it lying behind the ribs and covered by the 




^,* Upper lobe. 



Lower lobe. 



Spleen. 

Lower lobe. '* 




Fig. 3.— Position of the Left Lung from the 
81de& and of the Spleen. 



Fig. 4. -Position of the Right Lung from the 
Side, and of the Liver. 



liver. Tlie normal pancreas and kidneys are i)ractically inacces- 
sible to physical examination. 

The percussion outlines — corresponding to those portions of 
the heart, liver, and spleen which lie immediately beneath the 
chest walls — will be illustrated in the section on Percussion (see 
l>age 58). 
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INSPECTION. 



Much may be learned by a careful inspection of all parts of the 
chest, but only in case the clothes are wholly removed. A good 
light is essential, and this does not always mean a dtreH light ; for 
example, when examining the front of the chest it is often better 
to have tlie patient stand with his side to the window so that the 
light strikes obliquely across the chest, accenting every de})i*ession 
and making every pulsation a moving shadow. In searching for 
abnonnal pulsations, this oblique light is especially important. 

In examinuig the thorax we look for the following points : 

1. The size. 

2. The general shape and nutrition. 
8. Local deformities or tumors. 

4. The respiratory movements of the chest walls. 

5. The respiratory movements of the diaphragm. 

6. The nomial cardiac movements. 

7. Abnormal pulsations (arterial, venous, or capillary). 

8. The peripheral vessels. 

9. The oolor and condition of the skin and maoous membranes. 

10. The presence or absence of glandular enlargement. 

I. Size. 

Small chests are seen in patients who have been long in be<l 
from whatever cause ; also in those who have suffered in infancy 
from rickets, adenoid growths in the naso-phaiynx, or a combina- 
tion of the two diseases. Abnormally large chests are seen chiefly 
in emphysema. Of course the chests of healthy individuals vaiy 
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a great deal in size at any given age, aiul I have lieeu referrinif in 
the last sentences only to variations greater than those liormally 
found- 

IL Shape. 

There ai© marked differences in shape between the ehiUrs and 
the adult's chest in health. A child's truiLk, as compai^d with 




Fio. 6*-Fijrnel BtwmsL 



that of an adult, is far more nearly oyliiidrical; that iSj the ajitero- 
posterior diameter is nearly as great as the lateral. The adult's 
chest is distinctly flattened from before baekward, although indi- 
vidual variations iu this respect are considerable, hb Woods Huteli- 
inson has shown. 

In childhood the eommouest pathologieal niodili cations are due 
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to rickets ; in middle and later life to emphysema, phthisis, or old 
pleuritic disease. 

(a) The Rachitic Chest. 

Tlie sternum generally projects (^'pigeon breast "), but in some 
cases, especially when rickets is combined with adenoid hyper- 
trophy, there may be a depression at the root of the sternum re- 
sulting in the condition known as ^'funnel breast " * (Figs. 5 and 6). 




Pio 



Funnel Breast. 



The sides of the chest are compressed laterally and slope in to meet 
the sternum as the sides of a ship slope down to meet the keel 
(pt'ctus carinatum) (Figs. 8, 9 and 10). From the origin of the ensi- 
fonii cartilage a depression or groove is to be seen running down- 
ward and outward to the axilla and corresponding nearly to the 
attachment of the diaphragm. This is sometimes spoken of as 
" Harrison^ s groove " (Figs. 11 and 12). The lower margin of the ribs 

' III some cases this condition appears to be congenital. 
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in front often Jiarm mit^ owing to the enlargement of ttie liver and 
spleen below and the pnll of the diaphragm above. Along the line 
of the chondro-costal ardcnlation there is to be felt^ and sometimes 




Fia. ' 
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flcen, a lint? of t*mint*net*s or swellings^ to which the name of ** j 
chitk romrtf^^ has been given (see Fig. 13). 

(A) TH ''Paralytk Thorns." 

Fig. 14 conveys a 1>etter idea of this form of chest than any' 
description. The normal anteroposterior flattening is exaggerated 
so that such persons are often spoken of as ^^flat-chtMed/^ The 
clavicles are very prominent^ owing to falling in of the tissues 
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above and lielow them; the shoulders are stooping, the sfapulpe 

ptommt^iit, arid the neek is generally long. The angle where the 
[ ribs meet at the ensLform cartilagej the eo -called *' costal aiujiej ■' is in 

6uch ease!§ verj sharp. This type of chest hoj oftea been supposed 
I to be characteristic of phthisis, but may be found in persons with 

peifectly healthy lungs, Ott the other hand, phthisis frequently 




*u>. ;*, — WuBwii linaurt. 



exists in persons with normally shaped chests or with abnormally 
deep chests ^^Woods Hutchinson). (See Fig* 128, page 251 ») 



{c) The ''Eft ml Che^fJ' 

Xothing is less like a barrel tlian the ^'Imrrd ehe^J* Its most 
I striking eharaeteristic is its gi-eatly inci-eased anteroposterior illam- 
[eter, so that it approaches the form of the infant's chest. Tlie 
costal angle is very nbtusej the slioulders are high, and the neck 
' is short. The i-eaiiiratory movements of the bai^rel chest will bt* 
[ siK)kei] of later (see Figs. 15 and 16)< 
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yutritttm nffhf*. Ckvst. IVftlh. 

Einacnatloii is readily appreciated by msi>Pctioa. The fibs are 
unusually prominent, the scapulse stand out^ aiid the clavicles j^ro- 
ject. All this may be seen independently of any change in the 




Li Ufli^ll»ti 



nh^ye of the chest Buch as was described above under the title of 
Paialytic Thorax* Tubercnlosig of the spices of the lungs may 
produce a marked falling in of the tisatics above and below tlie 
davich? independent of any emaciation of the chest itself. 
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Ill, Defokmitik!^. 

The abnormalities just etiumemted are gyimnetrieal and affect 
the whole thorax. Under the head of Deformities, I shall consider 
chiefly euch abnormalities as affect partieular portions of the chest 
and not the thorax as a i^hole, 

(fi) Spinal Citrrtfturc^ and Twuits* 

A good view of the patient's f/ttck brings out best tbe lesser de^ 
grees of lateral enrYaturej which ai'e not at all infrequent in persons 




who are not aware of them. Slight degrees of deformity are 
seen by marking with a Bkin-pencil the position of tbe spinous proe* 
esses (see Fig* 18)* The more marked cases of lateral curTature, 
which are usually a^^compaiiied by a certain ^nount of tmstitif^^ 
give rise to considerable displacement of the thoracic organs anil 
render unreliable the usual bony landuiarks, with reference t<i 
which we judge of the position of the intrathoracic organs. By 
Buch deformities the apex of the heai't may be pii^ed up into the 
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Fig. 1:1:.— Harflsoii^i&Gnxrvii. 



^ 



fourth space or out into the axilla, or jKJrtioiis of the limgs may 
be eompreaaed and made att^loetatic, 

L The Ijiilgiug on the coiivi-x side of the curve may siiJiulate 
an aueuiisiual tumor. 

II, Pott's disease of the spiiie should be looked for as a part 




Ftii. R-H«nwtiBof Ibifiiitk Hilary in u h^a 
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of the routine inspection of the chest. It is sometimes better felt 
than seen. 

III. Abnormal rigidity of the spine, clue to spondylitis defor- 
mans, is to be recognized by watching the movements of the spinal 
column as the patient bends forward and back. \Miere the verte- 
brae are locked together, as occurs in moderately advanced cases of 

this disease, the spine is 
maintained rigidly stiff, in- 
dependent of muscular sup- 
port. A sunilar stiffness of 
the spine may also be seen 
in early Pott's disease. It 
is hei-e due mostly to mus- 
cular spasm. 

(h) Flatten inr/ of One Side 
of the Chest, 

In chronic phthisis, cir- 
rhosis of the limg, or long- 
standing pleuritic effusion, 
marked falling in of one 
side of the chest is often to 
be seen. This may be ap- 
l)arent in the upper and 
front poi-tion, beneath the 
clavicle, or in the axilla, or 
in both situations (see Figs. 
14 and 20). Tlie shrinkage of the affected side is made more ob- 
vious by contrast with the com})ensatory hy])ertrophy of the soirnd 
lung, which makes the sound side unusually full and prominent. 




Fui. U.— The Paralytic Thorax. 



(c) Prominenee of One Side of the Chest. 

In pneumothorax or pleural effusions, and sometimes in malig- 
nant disease of the lung or pleura, there is a maiked increase in the 
size of the affected side of the chest. Very rarely emphysema 
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3. " Cold abscess '' (tuberculosis) of a rib or of the sternum. 

4. Empyema perforating the chest wall, the so-called ** empyema 
necessitatis/' 

IV. The Respiratory Movemexts. 



(a) Normal Respiration. 

During normal respiration, one sees the ribs move outward and 
upward with inspiration, and downward and inward with expira- 
tion. Possibly one catches some 
hint of the movements of the 
diaphragm at the epigastrium. 
In men, diaphragmatic breath- 
ing is more marked, while in 
women breathing is mostly of 
the " costal type " ; that is, is 
done by the intercostal muscles. 
In certain diseases an exaggera- 
tion of the costal or of the dia- 
phragmatic type of breathing 
may be seen. In emphysema, 
for example, and in some cases 
of asthma, the ribs move very 
little, and most of the work of 
respiration is performed by the 
diaphragm, whose pull upon the 
lower ribs can sometimes be distinctly seen during inspiration. On 
the other hand, when the movements of the diaphragm are impeded 
by the presence of fluid or a solid tumor, as in cirrhosis of the 
liver or leukaemia, the breatliing lias largely to be performed by the 
ribs, and becomes, as we say, costal in type (see below, p. 19). 




Fio. 16.— Barrel rht»»t. C'hnmic bronchitis 
and emphysema. 



(b) Anomalies of Expansion. 

If we watch the patient while he takes a full breath, we may 
notice certain variations from the normal type of respiratory move- 
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ments. We may see: (1) Diminished expansion of one side (as a 
whole, or at the apex), (2) Increased expansion of one side. 

(1) liiViminished expansion of one side is due to pleuritic effusion, 
pneumothorax, or solid tumor of the lung or pleura, the affected- 
side is usually distendal as well as immobile. When, on the other 




Fio. 17.— Severe Lateral CurvaturK (Ud- 
treated). 



no. 1«.-Lat<»nil Curvature Tbree Week! 
After Cornx'tlon. 



hand, the limg is i*etracted or bound do\vn by adliesions, as in 
phthisis, old pleurisy, occlusion of the bronchus, or from tlie pres- 
sure of an aneurism, we have immobility combined with a retraction 
of the affected side. In tuberculous disease at the apex of the 
lungs, we may see one side or both sides fail to expand at the top. 
Restriction of the motion of one side of the chest may also be due 
2 
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to pressure from below the diaphragm. An enlarged liver or spleen 
and tumors of the hepatic or S2)lenic region may in this way prevent 
the normal expansion of one or the other side of the thorax. Oc- 
casionally a hemiplegia or a unilat- 
eral paralysis of the diaphragm 
results in diminished movement of 
one side of the chest. 

(2) Increased ea-pansion of one 
side of the chest is observed princi- 
Ijally as a compensatory or vicarious 
ovevfunetioning of that side when 
the other side of the chest is thrown 
out of use by a large pleuritic effu- 
sion, by pneumothorax, long-stand- 
ing pleurisy with contraction, or 
otlier causes. 

((') I)i/sj)iio*(f 

This term is often used rather 
loosely to include: (1) Difficult 
breathing, whether rapid or slow. 
(2) Unusually deep breathing, 
whether difficult or not. (3) Rapid 
breath hi g. 

l^nw (hjspnrrd or difficult breath' 
iiif/ is almost always rapid as well, 
and does not differ at all from the 
well-known i)henomenon of being "out of breatli " after a hard rim 
or any violent exertion. Conceive these conditions as i)ersisting 
over hours or days, and we have the i)henomenon known as dysp- 
noea. The breathing is not only thick but labored ; that is, per- 
formed with difficulty, and unusual muscles, not ordinanly called 
upon for resi)iration, come into play and are seen working above 
the cla^^cle and elsewhere. More or less distress is generally ex- 
pi-essed in the face, and there is oft^Mi a blueness of the lips or a 
dusky color throughout the face. The commonest causes of dysp- 




FlG. 19.- 



-Latenil Cunntiire Before Cor- 
nH'tlon. 
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noea are the various forms of heart disease, pneumonia, large 
X>leuritic effusion, emphysema, asthma, and phthisis. 

Dyspnoea may affect especially inspiration^ as, for example, 
when a foreign body lodges in the larynx, or in ordinary ** croup." 
In such cases we speak of ^^ in^imtory dt/spnway" distinguishing it 
from '' exjnratory ihjspnopa^^ such as occurs in asthma and emphy- 
sema. In the latter condition the breath seems to enter the chest 
readily, but the difficulty is to get it out again. Expiration is 
greatly prolonged and often noisy. 

Combined types also occur in which both respiratory acts are 
difficult. 

AhnormaUy deep and fidl respiration, without any appearance of 
difficulty in tlie process, is sometimes seen near the fatal termina- 
tion of eases of diabetes, 
the so - called diabetic 
dyspnoea. 

Simple rapidity of 
breath in f/ should be dis- 
thiguished from dyspnoea 
of any tyi)e. In adults 
the normal rate of respi- 
ration is about 22 per 
minute. In children, it is 
considerably quicker and 
more irregular. It is not 
desirable to attempt here 
to enumerate all the 
causes which may lead to 
a quickening of the res})i- 
ration. Among the com- 
moner ai-e muscular exer- 
tion, emotional disturb- 
ance, diseases of the heart and lungs, and fluid or solid accumula- 
tions below the diaphragm, which jmsh up that muscle and cause it 
to encroach abnormally u})on the thoracic cavity. ^lost of the in- 
fectious fevers are also apt to be accompanied by quickened breath- 




Fio. 211.- Contraction of Left Chest. Empyema. 
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ing, especially but not exclusively when the fever is associated with 
a disease of the heart, lung, pleura, or pericardium. 

Sucking-in of the interspaces in the lower axillary regions or 

l^elow the clavicles may 
\ye seen in connection 
with dyspnoea when- 
ever the lungs are pre- 
vented by some cause 
from properly expand- 
ing during inspiration. 
Nejjjative i)ressure i s 
thus j)roduced within 
the chest, and the at- 
iuosi>heric pressure 
without pushes m the 
more elastic parts of 
the thorax. This phe- 
nomenon is seen in col- 
lapse or atelectasis of 
a portion or the. whole 
of a lung, such as may 
occur in obstniction at 
the glottis (in which 
case both sides are 
equally reti-acted) o r 
from occlusion of a 
bronchus. In the lat- 
ter event, the sucking-in of tlie interspaces during inspiration oc- 
curs only on the affected side.^ 

' Slight retraction of tlie lower interspaces in the axilla during inspiration 
is often seen in health. In disease this phenomenon is greatly exaggerated. 




Fig. 21.— Prominence of Right Side. Pleural Effusion. 
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V. Changes ix the RE{fi»iRATORY Rhythm. 

(a) Asthmatic Breathiufj. 

In asthma the normal rhythm is reversed and the expiration 
becomes longer, instead of shorter, than inspiration. Inspiration 
may be represented only by a short gasj), while expiration becomes 
a prolonged wheeze lasting several times as long as inspiration. 
Dyspnoea is usually very marked. In emphysema we get very 
much the same type of breathing so far as rliythm is concerned, 
but the dysinicea is not usually so extreme and the auxiliary mus- 
cles of respiration are not so ai)t to be called into use. In many 
cases of emphysema one sees the thorax move all as one piece, " en 
cuir(fsse," owing to a senile fixation of the bones of the thorax from 
ossification of the cartilaginous portions. In hereditary syphilis 
this fixation may occur in youth or early middle age. 

(b) Cheijne-Stohes Brenthinfj. 

All anomaly of respiratory rhythm in which short, recurrent 
paroxysms of dyspnoea ai-e preceded and followed by periods in 
which no respiration occurs (apnoea). If we represent the normal 
respiratory movement by an ui)-and-down line, as seen in Fig. 22, 

VWNAAAAAA/ 

Fio. 22.— Diagram to Repreaent Normal Breathlng-Rhyihni. 

the Cheyne-Stokes type pf breathing would appear as in Fig 23. 
The period of apnoea may last from one to ten seconds ; then short, 
shallow respirations begin and increase rapidly, lx)th in volume and 
in rate, until a maximum of marked dyspmjea is i-eached, when a 
diminution in the rate and depth of the act begins, and the patient 
gradually returns to the apnoeic state The length of the whole 
paroxysm may be from 30 to 70 seconds During the apnoeic 
period the patient is apt to drop asleep for a few seconds and the 
pupils may become contracted ^^^len the pai^oxysm of dyspnoea 
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is at its height, he is apt to cough and shift his position restlessly, 
or in case the whole phenomenon occurs during sleep he moves un- 
easily in his sleep at this period. Modified types of the phenome- 
non also occur, in which there is a rhythmic increase and decrease 
ill the depth and rapidity of respiration but without any interven- 
ing period of apncea. This type of breathing is most often seen in 
severe cases of cardiac, renal, or cerebral disease. It is generally 
more marked at night and may occur only at that time. In chil- 
dren it appears sometiiues to be physiological during sleep. As a 




,wWlliw. 



Fk;. :i:J.— CljeyiU'-Stokt'S Uespiration. 



rule, it is a sign of grave prognostic significance, but patients have 
been known to recover completely after weeks or even months of 
Cheyne-Stokes breathing. 

(r) licsf/urifirj <n' *' Cnfr/if/^^ Ih'Cfft/tUKj. 

AA'hen the patient has a ** stitch in the side," due to dry pleu- 
risy, int<»rcostal neuralgia, or to other causes, the inspiration may 
be suddenly interrni)te(l in the middle, owing to a seizure of pain 
which makes the ])atient stop breathing as quickly as he can. The 
same conditions may ])roduce very shallow breathing as the patient 
tries to avoid the pain which a fall inspiration will cause. This 
ty])e of restrained breathing is c.ten seen in pleurisy and pneumo- 
nia, and in the latter disease ex})iratio:i is often accompanied by 
a little moan or grunt of discomfort 

((/) Shallow and irn*(juhir brent hiiKj is often seen in states of pro- 
found unconsciousness from any cause, such as apoplexy or poison- 
ing. A few deep respirations may be followed by a number of 
shallow and irregular ones. When death is imminent in any dis- - 
ease, the res])iration may become very irregular and gasping, and 
it is apt to be accompanied by a peculiar nodding movement of the 
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heady the chin being thrown quickly upward during inspiration, and 
falling slowly during expiration. I have known but one patient to 
recover after this type of breathing had set in. 

After severe hemorrhage the breathing may be of a siyhiny tijpe 
as well as very shallow. 

(e) Stridulous Breathbifj, 

A high-pitched, crowing or barking sound is heard during inspi- 
ration when there is obstruction of the entrance of air at or near 
the glottis. This type of breathing occurs in spasm or oedema of 
the glottis, " croup," laiyngismus stridulus, and forms the '* whoop " 
in the paroxysms of whooping-cough. Laryngeal or tracheal ob- 
structions due to foreign bodies, or timiors within or ])ressure from 
without the air-tubes, may cause a similar tyjie of respiration. It 
is in these cases especially tliat we see the sucking-in of the inter- 
spaces mentioned above (see p. 20). 

YI. Diaphragmatic Movem?:xts. 

Litten^s FJn'nontenon, 

The normal movements of the diapliragm may 1h? rendered vis- 
ible by the following j)rocedure, suggested by Litteii in 1892: The 
patient lies ui)on his back with the chest bared and the feet ])ointed 
directly toward a window. Cross lights must be altogether ex- 
cluded by darkening any other windows wliich the room may con- 
tain* (see Fig. 24). The observer stands at the ])atient\s side 
and asks him to take a full breath. As the ribs rise with the 
movement of inspiration, a short, narrow shadow moves down along 
the axilla from about the seventh to alnnit tlie iiintli or tenth lib. 
During the expiration the shadow rises again to the i)oint from 
which it started, but is less easily seen. This ])hen(mienoii is to be 
seen on both sides of the chest and sometimes in the e])igastrium. 

^ If it is inconvenient to move the patient's bed into the proper position 
with relation to the window, or if the foot-board interferes, or if the observa- 
tion has to be made after dark, a dark lantern or other strong light held at the 
foot of the bed answers very well. All other light must, of course, be ex- 
cluded. 
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It is best seen in spare, muscular young persons of either sex, and 
is never absent in health except in those who are very fat, or who 
cannot or will not breathe deeply. The latter condition occurs in 




Fig. 24.— LItten's Dlaphrajnii Shmlow. ProiH>r p<»sltlon of iwitienl and of obsen'er. The 

shadow is l>est seen near L. 



hysteria and in sonu* very stu]»i(I ]>ersons who cannot be made to 
understand wliat is meant l)v a full breath. In the observation of 
several thousand eases, I have never known it absent in health 
except under these eonditiinis. 

In normal chests, tlie excursion of the sha<h)W is about two and 
a half inches; with very forced breathing three and a half inches. 
The mechanism of this ])henomenon is lx\st understood by imagin- 
ing a coronal section of the thorax as seen from the front or back 
(see Fig. 25). At the <'nd of ex])iration, the dia])liragm lies 
flat against the thorax from its attachment \i\y to about the sixth 
rib. During ins]»iration it "y>fv7s off^- as it descends and allows 
the edge of the lung to come down into the chink between the dia- 
phragm and thorax. This "peeling off" of the diaphragm and the 
descent of the lung during ins]nration give rise to the mo\'ing 
shadow above descril)ed. 

Hy thus observing the excursion of the diaphragm we can obtain 
a good deal of information of clinical value. 
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In pneomoniaof the lower lobe, pleuritic effusion, extensive pleu- 
ritic adhesions, or in advanced cases of emphysema, the sliadow is 
absent. This is explained by the fact that in pneumonia, ])leuritic 
effusion, and emphysema the diaphragm is held off from the clieHt 
wall 80 that its movements commimicate no shadow. In phniritic 
adhesions the movements of the diaphragm are pit*vent(Ml. In 
early phthisis I have generally found the excursion of tlie dia- 
phragm diminished upon the affected side, owin^' to a loss of 
elasticity in the affected lung and in part probahly to plmiritic 
adhesions. On the other hand, fluid or solid tumors Iwlow tin* dia- 
phragm, unless very large, do not prevent the dfsocnt of that nnisch*, 
and so do not abolish the diaphragm shadow. In cases in wliidi 
the diagnosis is in doubt Ixjtwei^n fluid in tlic rij^ht phMiral cavity 
and an enlargement of the liver upward or a snlxliaiihraKiiiatic al»- 
a^ess, the preservation of the Litten's phenomenon in the hitter two 
affections may be of gi-eat value in diaj^nosis. \'ery lar^c aeeunm- 
lations of ascitic fluid may so far restrain tlie diaphra^cnuitic move- 
ments that no shadow can lie seen, (ireat museuhir weaknejih or 
debility may greatly diminish, but rarely if ever prevent, th«- ixcuv 




Tia. 25.— Ezcanloii of tiM DtopbrMnn duniw ffitft^ n»-^4rkfU/rt. ft Iii»a /, ff^tu.u ot 
Uw cUApbngm t end of explruloo : /. iifMUf^ < f ^lur^.r^^r/. «r «^w of if<a{,i/kri/wi 



sion of the shallow. In j>ervins who f-hjtuot ift- im^^U- to (;ie;ifh'7 
deeply enough to bring it out, a har^i f.otrjh wii: h^^jM-nMy tift'U't 
it visible. 

The u.se of this nu-tfaodof ^x^niulu'^Unu u*tA/i^ V, k ci/fa.ii < / 
tent, to free ns from the necenhity of rj.>ij»;f th^r x-rAyHf utHMtt^nfU i^n 
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it furnishes us with the means of observing the diaphragmatic 
movements, on the importance of which so much stress has been 
laid by F. H. AVilliams and others, much more easily and cheaply 
than with the a-rays, and upon the left side, more plainly as well. 

It also frees us to a considerable extent from the need of using 
the spirometer to determine the capacity of the Imigs. 

By measuring the excursion of the phrenic shadow and taking 
account of the thoracic movement, we obtain a v(»ry fair idea of the 
respiratory capacity of tlie individual. 

YII. OlJSEKVATloN OF THE CaRDIAC MOVEMENTS. 

(1) T/tf' Xni'iiml Cdi'dlttr linpit/sc. 

With each systole of the heart there may be seen in the great 
majority of normal chests an outward movement of a small portion 
of the chest wall just inside and below the left nipple. This phe- 
nomenon is known as the cardiac impulse.' It is now generally 
acbnitted that the **apex impulse "is caused by the impact of a 
portion of the right ventricle ai^ainst the (rhest wall and not by the 
a])ex of the heart itsi*lf. [The l>earings of this fact, which have 
not, I think, been generally appreciated, will be discussed pres- 
ently.] The position of the innxnnuni im])ulse in adults is usually 
in the fifth intercostal space just inside the nipple line. In chil- 
dreu under tlie age of six it is often in the fourth interspace or 
Whind the fifth rib; while iu ])ersons of advanced age it often de- 
scends as low lus the sixtli inters])aee. In adults it is occasionally 
Jibsent ev(Mi in perfect health and under certain ])athological condi- 
tions to be later mentioned. 

(n^ The position of the impulse varies to a certain extent ac- 
cording to th(» position of the* body. If the patient lies upon the 
left sid<», the heart's a])ex swings out toward the axilla, so that 
the visible impulse shifts from one to two and one-half mches to 
the left (see Fig. 2(»). A slight shift to the right can also l)e 
brought al)out by lying upon the right side, and, as a rule, the im- 

' For a more detailed description of the normal i)08ition of the cardiac 

liiipuls<\ see next paj^j. 
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pulse is less visible in the recumbent than in the upright position. 
Since the heart is lifted with each expiration by the rise of the dia- 
phragm and falls during inspiration, a corresponding change can be 
observed in the apex beat, which, in forced breathing, may shift as 
much as one interspace. Of the changes in the position of the im- 
pulse brought about by disease, I shall speak in a later paragraph. 
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Fig. 38.-8howlng Amount of Shifting of the A|)ex Impulse with ('hanpr** of Position. The In- 
ner dot n^prcsi'nts the poHition of the Impulse when the patient lies on bis back; the outer 
dot corresponds to the iMisltiim of the apex with patient on left side. 



(/>) Kt'liitlnn (tf tJtt' nni,r'innnn ntrf/ltte unpuhr in the uprx of tin' 
Iwnii:. — 1 mentioiuMl above that tlie maximum cardiac impulse is not 
due to the strikinj^ of the apex of the hfart against the chest wall, 
but to the impact of a })()rti()n of the riglit ventrick*. The practical 
importance of this fa<'t is this: AVhen we are trying to localize the 
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apex of the heai-t in order to determine how far the organ extends 
to the left and downward, it will not do to be guided by the posi- 
tion of the maximum impulse, for the ai)ex of the heart is almost 
always to be found three-fourths of an inch or more farther to the 
left (see Fig. 27) . This may be proved by j)ercussion {vide infra j 




no. 27,— The Inner Dot is the Maxlimim Cardiac Impulne. That to the right is the true apex 
of the heart, us obtalne<l by peroussloD. The ribs are numbered. 



p. 58). The true position of the cardiao a}>ex thus determined cor- 
resi>onds usually not with the vuiximiun inijmlse, but with the point 
farthest out and fai-thest down at which otnj rise and fall s^Ti- 
chronous with the heart l)eat can he felt (for further discussion of 
this point see below, p. 213). 

(c) Besides the detinit^ and localized impulse which has just 
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been described, it is often possible to see that a considerable section 
of the chest wall in the precordial region is lifted "e/i masse," 
The phenomenon is the " Herzenstoss " of the Germans, with which 
the *' Spitzenstoss" or apex Impulse is contrasted. A variable 
amount of " Herzenstoss " can l>e seen and felt over any normal 
heai-t when it is acting rapidly and forcibly, and in thin, nervous 
subjects or in children even when the heart is beating quietly. It 
is more marked in cardiac neuroses or in cases in which the heart 
is hypeitrophied and in which there is more or less stiffening of the 
ribs with loss of their natural elasticity. At times it may be 
impossible to localize any one ])oint to wliicli we can give the 
name of apex impulse, and what we see is the rhythmical rise and 
fall of a section of the chest as large as the palm of the hand or 
larger. 

((I) C/tfirficter of the eavdhic impuJsr, — Palpation is considerably 
more effective than ins])ection in giving us hiformation as to the na- 
tui-e of the cardiac movements which give rise to the "apex beat,'' 
but even inspection sometimes sulticcs to show that the im])ulse has 
a hea\'ing character or is of the nature of a short tap, a peristaltic 
wave, or a diffuse slap against the diest wall. In some causes a dis- 
tinct undulation can be seen ])assing from the apex region upward 
toward the base of the heart, or less often in the o})posite direction. 

(2.) Displace in*' lit of the CoiuJific Jnipulat', 

To one familiar with the position, extent, and diaracter of the 
normal cardiac impulse, any displacement of this impulse from its 
normal site or any superadded pulsation in another part of the chest 
is apparent at a glance. I will consider first the commonest forms 
of dislocation of the ai)ex impulse. 

(f/) Displace me nt of the mnfiae inijmlse (htf to Jiypertropliy and 
dilatation of the heart. — By far the most common directions of dis- 
jdacement are toward the left axilla, or downward. As a rule, it 
is displaced in both these directions at once. I sliall return to this 
subject more in detail mider the heading Cardiac Hypertrophy, but 
here I may say that enlargements of the left ventricle tend espe- 
cially to displace the apex imimlse downward, while enlargements of 
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the right ventricle are more commonly associated with displacement 
of the impulse toward the axilla. 

(ft) Next to hypertrophy and dilatation of the heart perhaps the 
commonest cause of dislocation of the cardiac impulse is pressure 
from Ixdow the diaphragm When the diaphi-agm is raised by a 
large acciunulation of gas or fluid or by solid tumors of large size, 
we may see the apex l)eat in the fourth interspace and often an inch 
or more inside the ni]»T)le line. 

(f) Of nearly e<pial frequency is displacement of the heart due 
to pie It r If ic effttsiou or to ])neuniothorax. 

AVhen a considerable amount of air or fluid accumulates in the 
left pleural cavity, the apex of the heart is displaced to the right 
so that it may l)e concealed behind tlie sternum or be visible beyond 
it to the right; in extreme eases it may be dislocated as far as the 
right nipple. Kight ])ltMiritic effusions have far less effect upon 
the position of the cardiac impulse, but when a very large amount 
of fluid accumulates we may see the impulse displaced considerably 
toward the left axilla. 

(d) I have mentioned causes tending to push the heart to the 
r/y///, to f/tr Jrft, or iijtH'nrd. Occasionally the heart is pushed 
(loirnward by an aneurisnial tumor or a neoplasm of the mediasti- 
mmi. In tlu^se cases there is usually more or less dis])lacement to 
the left as w(dl. In old ai^e the aorta sags or stretches a little, 
{'.nd hence the apex beat may descend to the sixth interspace. A 
similar stretching of the aorta may be ])roduced by the weight of 
a hyi)ertropliied heart 

(/') Displacement of the cardiac impulse resulting from adhesions 
of the pericardium, or of tht» })leura, with subsequent contraction, 
occurs m jihrotil jdithtsis and in some cases of long-standing disease 
of the pleura. Through the effect of negative ])ressui-e the heart 
may bt^ sucked into the space formerly occupied by a portion of the 
lung, when the lattt»r has l>t^come contracted by disease. It seems 
likely, however, that in the majority of cases adhesions between 
the ])hHira and pericardium ])lay a part in such displacement. By 
these nu»ans the heart may Im* displaced to the right of the sternum, 
as it is by left-sided pleuritic effusion. It is often drawn upward 
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as well as to the right in such cases by the contraction which takes 
place in the upper part of the lung. ^lore rarely we may see the 
heart drawn toward the left claWcle in fibroid phthisis of the left 
ai)ex. 

(/) Distortion of the thorax due to spinal curvature or other 
causes may bring about a considerable displacement of the heart 
from its normal position. 

(fj) Dejrtroeardia and Situs Inversus. — In rare cases a displace- 
ment of the apex impulse to the right of the sternum may be due 
either to a transposition of all visrrra [the liver being found upon 
the left, the spleen upon the right, etc.], or to dextrocardia j in which 
the heart alone is transposed wliile the other viscera retain their 
normal jJaees (see Fig. lo8, p. o02). 

Snmtnanj. 

The apex impulse is displaced by 

(a) Hypertrophy and dilatation of the heart 

(It) Pressure frombtdow the diaphragm. 

(r) Air or fluid in one pleural cavity, especially the left. 

{d) Aneurism, mediastinal growths, and sagging of tlie aorta. 

(e) Fibroid phtliisis. 

(/) ^pii^al curvature. 

{ff) Transposition of the heart or of all the viscera. 

(3) Ajtex lift rart ion. 

Before leaving the subject of the cardiac impulse it seems l)est 
to speak of those cases in which during systole we see a retraction 
of one or more intersi)aces at or near the ])()int where the cardiac 
impulse normally appears. 

{a) In by far the greater nund)er of instances such retraction is 
due to negative pressure produced within the chest by the vigorous 
contraction of a more or less hypertroi)hied and dilated heart In 
these cases the retraction is usually to be seen in several inter- 
spaces. Such retraction is not at all uncommon and usually at- 
tracts no attention. 

(/>) In rarer cases several interspaces, Ijoth in the pr(.»cordial 
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region aiid in the left lower axilla and back^ may be drawn in as 
a result of adhesions between the pericardium and the chest wall, 
such as form in cases of adhei'ent pericardium and fibrous mediiis- 
tinitis (see below, pages 216 and 295). 

(4) ICitHjiistrlc Pulsation. 

In a considerable portion of healthy adults a pulsation at the 
epigastrium synchronous witli the systole of the heai't is to be seen 
from time to time. Such pulsation has often been treated as evi- 
dence of hypertrophy of the right ventrich^ of the heart, but this I 
believe to be an error. It is not at all uncommon to find, post mor- 
tem, considerable hypertroi)hy of the right ventricle in cases in 
which durhig life no (Epigastric ])ulsation has lx»en visible, while, on 
the other hand, the heart is fre(picntly found normal at autopsy in 
cases in v liich during life there has been marked epigastric pulsa- 
tion. In some cases su<*h jnilsation is to l)e explained as the trans- 
mission of the heart' s impulse through the liver, or as a lifting of 
that organ by the movements of the abdominal aorta. In other 
cases it is moi-e difficult to cxjdain. 

(5) Vlslhle Piiltnitlnns (hn> t<> I'lirnn^rintj nf pnrflnns of the Heart 
Xui'iiHill 1/ Cnrriu'd hij fjte Luntjs. 

One of the conimoucst causes of visible pulsatitms in ])arts of 
the chest where normally noin* is to 1k» seen is retraction of th^ 
luntj. 

(a) It is in chlorosis, perhaps, that we most frequently see 
such ])ulsations. In that disease, as m other debilitated states, the 
lungs are often not adequately expanded owmg to the superficiality 
of the resjiiration, and accordingly their margins do not cover as 
much of the surface of the heart as they do in healthy adults. 
This results in rendering visil)le, in the second, third, or fourth left 
intersi)ace near the sternum, pulsations transmitted from the conus 
arteriosus or from the right ventricle. Less commonly, similar pul- 
sations may be seen on the right side of the sternum. 

(b) A rarer cause of retraction of the lungs is fibroid phthisis 
or chronic interstitial pneumonia. In these diseases a very large 
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area of pulsation may be seen in the precortUal region owing to the 
entire uncovering of the heart by the t-etracted liuigj even when the 
heart is not drawn out of itj^ normal position* 

VII L AxKUKiHM AXD Otiikk Calsks of Abxohmal Thobacic 

Ho far I have spoken ai together of pulsations transmitted di- 
rectly to the thorax by the heart itself ^ bnt we have also to bear in 




mind that a dilated aorta may transmit to the chest wall pulsations 
which it is exceedingly important for ns to recognize mul proju'rly to 
interpi'et. Xo disease is easier to recogni/.e than aneurism wlien the 
growth has perforated the chest wall and aj*pears an a tumor exter- 
nally, Imt it Iti uiueh more iuiportant as well as much more diflicult 
to r^Togtiize the disease while it ia eonfiiied within the thorax* In 
eh eases, the niovcnieots transnutted from the aort^ to the chest 
11 may lie so flight that only the keenest aixd most thorough in- 
Rtwetion controlled by |ialpation will detect them* Wien slight 
pulftationH are ^eareberl h*v^ the patient should be jmt ui a position 
3 
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shown in Fig. 28, and the observer should place himself so that his 
eye is as nearly as possible ou a level with the chest and looks 
across it so that he sees it in profile. In this position he can make 
out pulsations whicli are totally invisible if the patient sits facing 
the liglit. ;, 

Pulsations due to aneurism are most apt to be seen in the first 
or second right inters})aee near the sternum, and not infrequently 
the clavicle and the adjacent parts may be seen to rise slightly with 
every beat of the heart, but in any part of the chest wall pulsa- 
tions due to an aneurism are occasionally to be seen, and should be 
looked for scrui)ulously whenever the symptoms of the case suggest 
the possibility of this disease (see below, p. 221). 

Fnlanthiff Pleitris//. 

In cases of purulent pleurisy in which the pus has worked its 
way out betwen the ribs so that it is covered only by the skm and 
subcutaneous tissues, a ]mlsation transmitted from the heart may 
become \4sible, and the resemblance to the pulsation seen in aneu- 
rism may \ye confusing. Such pulsation is apt to be seen in the 
ui)i)er and front portions of the chest. Very rarely a ])leuritic eflFu- 
sion which has not burrowed into the chest wall may transmit to 
tlie latter a wavy movement corresponding to the motions set up 
in the fiuid by the cardiac contractions. 

IX. 1nsi»e(tiox of the Peripheral Vessels. 

In a work dealing with diseases of the heart and lungs it is im- 
possible to avoid reference to vascular phenomena apparent in the 
neck or in the extremities, since such ])henomena have a very direct 
bearing upon the interpretation of the conditions obtaining within 
the chest. Inspection ]>lays a very large part in the study of these 
vascular i)henomena. We should look for: 

(a) Venous ])henonu*na. 

(/>) Arterial phenomena. 

(r) Capillary i)henomena. 
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(a) Inspection of the Veins. 

1 . The condition of the veins of the neck is of considerable im- 
poi-tance in the diagnosis of diseases of the heart and lungs. AVhere 
the tissues of the neck are more or less wasted the veins may be 
quite prominent even when no disease exists within the chest, and 
in such cases they may be more or less distended during each expi- 
ration, especially if dyspnoea or cough is present. If the veins 
are com])letely emptied during each Sf[)iration and on both sides of 
the neck, we can usually infer that there is an overdistention of the 
right side of the heart. When a similar ])henomenon occurs on 
one side only, it may mean pressure u])on one innominate vein. So 
far I liave spoken of venous changes synchronous with respiration, 
but we may have also 

2. A presystolic j^iflsatlon or }iiuhihiflnn st»en either in the ex- 
ternal jugular vein or in the bulbus jugularis between the two 
attachments of the steniomastoid muscles. Such pulsation or 
undulation, which is to be seen just l)ef()re each systole of the 
heart, is not necessarily anything abnormal and must l>e carefully 
distinguished from 

3. St/stollc venous piihf/t inn, uncli as occurs in one of the most 
serious vahiilar diseases of the heart — tricuspid regurgitation.' 
Systolic venous jmlsation is more often seen u]>()n the right side 
than u])on the left side of the neck. Tliere may Ih' a wave during 
the systole of the auricle and another during the systole of the ven- 
tricle, the latter closely following the former. In any case in 
wliich a doubt arises whether a jmlsation in the veins of the neck 
is due to tricuspid regurgitation, it is well to try the experiment of 
euiptying the vein by stroking it from below u])war(l. If it imme- 
diately fills from below, we may In* practically certain that tricus- 
pid regurgitation is ])resent. In the vast majority of eases of ve- 
nous pulsation due to other causes or occurring in healthy }>ersons 

'A pulsating carotid may transmit an u|>-and-4i<nvn motitm to the veins 
overlying it. In such cases, if the veins be emptied by "milking" them up- 
ward, they will not refill from below. 
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a vein win not refill from below if emptied in the manner above 
described. 

4. Rarely, siiperfieial veins may be seen to pulsate in otber parts 
of the body, especially in aortic regurgitation, and oei»asionaIly 
large and tortuous veins may be seen pulsating upon tbe chest wall, 
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xepreien^g an attempt at collateral circulatioa wheu one or the 
other vena cava is compressed {Fig, 29). 

iff) Atienul Phf^uomrna . 

1, 111 thin or nervous |>ersuns pukations aiv not iiifreip*ently to" 
be seen in the carotids independent of any abmnmal eunilitioij of 
the heart, 

2^ Very violent throbbing of the earottd^!^, more nonceable than 
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that seen in health, occurs in many cases of aortic regurgitation 
and occasionally in simple h)T)ertrophy of the heart without any 
^'alvula^ disease. From the same causes, visible pulsation may 
occur in the subclavian, axillary', brachial, and radial arteries, as 
well as in the large arterial trunks of the lower extremity. 

I lately examined a blacksmith whose heart was considerably 
enlarged by hard work, but without any val\'ular disease. Fulsa- 
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Fio. 90.— Enlarged Tortuous Brachial Arteries (Arterio-ttolerosis). 

tion was \'iolent in all the i)eripheral arteries wliieh I have just 
named. 

3. In arterio-selerosis ocouri-ing in si)are, elderly men, with or 
without aortic regurgitation, one often notices a lateral excursion of 
the tortuous brachial arteries synchronous with every heart beat. 
An up-and-down jnilsation may mTur at the same time. Not infre- 
quently the arteries which ai-e stiffened by deposition of lime salts 
(see below, page 55) stand out visibly as enlarged, tortuous cords 
uiK)n the temple and along the inner side of the biceps muscle, 
(see Figs. 30 and 31) and occasionally the course of the radial artery 
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may be traced over a considerable distance in the forearm. In rare 
cases inequalities i)roduced in the arterial wall by deposition of 
lime salts may be visible as well as palpable. 

(c) CajnUary Pulsation. 

If a microscopic slide is placed against the mucous membrane of 
the lower lip so as partially to blanch its surface, one may see, with 




Fic. 31.— Enlarged and Tortuoiw Brachial Artery (Arterio-sclenwls). 



each beat of the licart (in cases of aortic regurgitation and sometimes 
in other conditions), a delicate flushhig of the blanched surface be- 
neath the ghiss slide. The same j)ulsation is sometimes to be ob- 
served under the finger nails, or may be still better brought out by 
drawing a juMicil or other hard substance across the forehead so as 
to cause a Ihie of hy])er<emia, at the edge of which the systolic flush- 
ing occurs. This ]»henomenon will be referred to again when we 
come to si)eak of aortic regurgitation. Here it suffices to say that 
it is not in any way peculiar to that disease, and occurs occasion- 
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ally in health or in conditious associated with low tension in the 
peripheral arteries, as well as in any area of inllaniuiatory hyper- 
aemia (jumping toothache, throbbing felon, etc.). 

X. Inspection op the Skin and Mucots ^Iembranes. 

Light may be thrown upon the diagnosis of diseases of the chest 
by observing the color and condition of the cutaneous surfaces as 
well as of the mucous membranes. We sliould look for the follow- 
ing conditions : 

(1) Cyanosis. 

(2) (Edema. 

(3) I'allor. 

(4) Jaundice. 

(T)) Scars and eruptions. 

(1) Cijniiosis. 

I»y cyanosis we mean a purplish or i^rayish-blue tint notice- 
able especially in the face, in the lii)s, and under the nails. There 
are many degrees of cyanosis, from t]u» slight purplish tinge of the 
lips, which a little overexertion or slight t'xposure to cold may bring 
out, up to the gray-blue color seen in advanced cases of imlmonary or 
cardiac disease, or the dark reddish-blue seen in congenital malfor- 
mations of the heart. Cyanosis makes a wvy diiferent impression 
upon us when it is combined with ])aUor on the one liand or with 
jaundice on the other. Wlien combined with ])allor, one gets vari- 
ous ashy-gray tints, while the admixture of cyanosis and jaundice 
results in a color very difficult to descrilx*, sometimes ai)proaching 
a greenish hue. The commonest causes of cyanosis are : 

(tf) Valvular or parietal disease of the heart. 

{h) Em])hysema. 

(r) Asthma. 

(il) rneumonia. 

((') rhthisis. 

(f) In some persons a certain (U»gree of cyanosis of the lips 
exists des])ite perfect health. This is es]>ecially true of weather- 
beaten faces and those of the so-caHed ** full-blooded " tyi>e. 
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A rare but very striking type of cyanosis is that seen in cases 
of congenital heart disease, in which, the lips may be indigo blue 
in color or almost black while yet no dyspnoea is present. 

(2) (E(In)Hi. 

(EdemsL, or the accumulation of serous fluid in the subcutaneous 
spaces, is usually appreciated by palpation rather than by inspec- 
tion, but sometimes makes the face look very puffy, especially 
imder the eyes This is not a common occurrence in diseases of 
the chest, in connection with which such oedema as takes place is 
usually to be found in the lower extremities and is appreciable 
rather by palpation than by inspection. If we are not familiar with 
a patient\s face, we often do not perceive in it the changes of out- 
line due to oedema which a friend would notice at once. Clothing 
is apt to leave grooves and marks wherever it presses tightly upon 
the oedematous tissues, as around the waist or over the shoulders. 
In the legs, the presence of cedema may be suggested by an unnatu- 
rally smooth, glossy appearance of the skin Such impressions, 
however, may l)e false unless controlled by palpation, for simple 
obesity may i)roduce very similar appearances. 

(;{) Pn/Inr. 

Pallor suggests, thougli it does nut in any way prove, anemia, 
and anaemia is a characteristic of the commonest of all diseases of 
the chest — phthisis. It is also seen m certain varieties of cardiac 
disease. Pallor of the mucous membranes, as seen in the lips and 
conjunctivie, is much more apt to \ye a sign of real anaemia than is 
pallor of the skin. At best, pallor is only a sign which suggests to 
us to look further into the case in one or another direction, and of 
itself proves nothmg of importance. 

(4) fhntiulice. 

The yellowish tint wliich api>ears in the skin, and especially in 
the conjimctivae, when the escape of bile from the liver is hindered, 
is sometimes to be seen in connection with uncompensated heart 



INSPECTION. 41 

disease when the liver is greatly distended by passive congestion 
Pneumonia is occasionally complicated by jaundice; but beyond 
this I know of no special connection between this S3rmptom and 
diseases of the chest. 

(5) Sears and Eruptions, 

In cases of suspected syphilis of the lung or bronchi the pres- 
ence of scars and eruptions suggestive of syphilis may be useful in 
diagnosis. 

XI. Enlarged Glands, 

Routine inspection of the chest may reveal the presence of en- 
larged glands in the neck or axilhe, and may thereby give us a clew 
to the nature of some intrathoracic disease ; for example, the pres- 
ence of enlarged glands in the neck, especially if there are any 
scars, sinuses, or other evidence that suppuration is going on or 
has formerly taken place in them, suggests the possibility of pul- 
monary tul)ereulosis or of an enlargement of the bronchial and me- 
diastinal glands. Again, malignant disease of the chest is some- 
tmies associated witli tlie metastatic nodules over the claA^cle, and 
a microscopic examination of them may thus reveal the nature of 
the intrathoracic disease to which they are seeondaiy. Very large 
and matted masses of glands above tlie clavicle, which have never 
suppurated and have Ix^en painless and slow in thtlr growth, sug- 
gest the presence of similar deposits in the mediastinum as a part 
of the symptom comjdex known as "Hodgkin^s disease." The 
presence of a goiti*e or enlargement of the thyroid gland may ac- 
count for a well-marked dyspnoea. 

Syphilis produces general glandular enlargement; the posterior 
cer\ical and the e])itrochlear glands are often involved, but this is 
also the case in many diseases other than syphilis. 



CHAPTER 11. 

PALPATION AND THE STUDY OF THE PULSE. 

I Paltatiox. 

Thk most important ])oints to be determined by palpation — that 
is, by laying the hand ui)on the surface of the chest — are : 

(1) The position and character of the apex beat of the heart. 

(2) The presence of a ^'t/iri/l^^ (see below). 

(3) The vibrations of the spoken voice {'' tactile f rem It ns^^), 

(4) The presence of pleuritic or pericardial /r/c^^//. 

Other less important data furnished by palpation will be men- 
tioned later. 

(1) The AjH',c Jhnt. 

(a) In feeUng for the ai>cx impulse of the heart, one should 
first lay the palm of the liand lightly upon the chest just l)elow the 
left nipple. In this way we can appreciate a good deal about the 
movements of tlic heart, and confirm or modify what we have 
learned by inspection. (>n(» learns, in the first place, whether the 
heart beat is retjalnr or not, and in case it is irregular, whether the 
l)eats are unecpial in force or whether some are skipped ; further, 
one gets a more accurate idea than can l)e obtained through inspec- 
tion regarding the eharaeter of the ennliac viore/fie)its. The j>ower- 
ful heaving impulse suggesting a hypertrophi(Ml heai-t-, the diffuse 
slaj) often felt in dilatation of the right ventricle, the sudden tap 
characteristic of mitral stenosis, the deliberate thrust occasionally 
met with in aortic stt^nosis, may l>e thus appreciated. 

(/>) After this, it is best to lay the tips of two or three fingers 
over the point where the maximum impulse is to be seen, and fol- 
low it outward and downward until one arrives at the point farthest 
to the left and fai-thest down at which it is still possible to feel 
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any up-and-down movement. This point usually corresponds with 
the apex of the heart, as detenuined by percussion. It does not 
correspond with the maximiun cardiac iiKpalsCj but is often to be 
found at least an inch farther to the left and downward (see above, 
Fig. 27). 

Sometimes one can localize by palpation a cardiac impulse 
which is not visible ; on the other hand, in some cases we can see 
pulsations that we cannot feel. Both methods must be used in 
every case. 

The results obtained by palpation and inspection of the apex 
i-egion give us the most reliable data that we have regardhig the 
size of the heart. Percussion may be interfered with by the pres- 
ence of gas m the stomach, of liuiil or adhesions in the pleural cav- 
ity, or by the ineptness of the observer, but it is almost always pos- 
sible with a little care to make out by a combhiation of palpation 
and inspection the position of the ai)ex of the heart. \Mien we 
can neither feel it nor see it, we may have to fall back u])on auscul- 
tation, considering the apex of the heart to l)e at or near the point 
at which the heart sounds are heard loudest. When endeavoring 
to find the apex of the heart, we must not forget that the position 
of the patient influences ('(msiderably the relation of the heart to 
the chest walls If the patient is leaning toward the left or lying 
on the left side, the apex will swing out several centimetres toward 
the left axilla. 

(2) ''Thrills.'' 

^Vhen feeling for the cardiac impulse with the palm of the 
hand, we are in a good position to notice the presence or absence 
of a very unportant physical sign to which we give the name of 
"Mr///." The feeling imparted to the fingers by the throat of 
a purring cat is very much like the palpable ''thrill" over the i)re- 
cordia in certain diseases of the heai't to be mentioned later. It is 
a vibration of the chest wall, usually confined to a small area in the 
region of the ai)ex im])ulse, but sometimes felt in the second right 
intercostal space or elsewhere in the ])recordial region. This vibra- 
tion or thrill almost always occurs intermittently, i.e., only during 
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a portion of the cardiac cycle. \Mien felt in the apex region, it 
usually occurs just before the cardiac impulse ; this fact we express 
by calling it a ^'presystolic thrilV^ ; but occasionally we may feel a 
systolic thrill at the apex — one, that is, which accompanies the car- 
diac impulse. The word thrill should be used to denote only a 
purring, \4brating sensation communicated to the fingers by the 
chest wall. It is incorrect to speak of a thrill as if it were some- 
thing audible. 

We must also distinguish a purring thrill from the slight shud- 
der or jarring which often accompanies the cardiac impulse in func- 
tional neuroses of the heart or in conditions of mental excitement. 

As a rule we can appreciate a thrill more easily if we lay the 
fingers very lightly upon the chest, using as little pressure as j>os- 
sible. Firm pressure may prevent the occurrence of the vibrations 
which we desire to investigate. Of the thnlls felt over the base of 
the heart, more will be said in Cha])ter VII. 

(3) Vibrations Communicattd to the Chest Wall by the Voice. 

^' Tactile f rem it as" is the name given to the sense of vibration 
communicated to the hand if the latter is laid upon the chest while 
the patient repeats some short phrase of words. The classical 
method of testing tactile fremitus is to ask the patient to count 
"one, two, three," or to repeat the words "ninety-nine" while the 
palm of the hand is laid flat upon the chest. The amount of fi^- 
mitus to be obtained over a given part of the thorax varies, of course, 
according to the loudness of the words spoken, and is influenced 
also by the vowels contained in them. A certain uniformity is ob- 
tained by getting the patient to repeat always the same formula. 
Thus, he is likely to use tlie same amount of force each tune he re- 
peats them aiul to use approximately the same pitch of voice. 

Other things being equal, the fremitus is greater in men than 
in women, in adults than in children, and is more marked in those 
whose voiced are low pitched than in those whose voices are rela- 
tively shrill The amount of fremitus also varies widely in differ- 
ent parts of the healthy chest A glance at Fig 32 will help us to 
realize this The i)arts shaded darkest communicate to the fingers 
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the most marked fremitus, while in the puts net shaiied at alL lit- 
tle or no fremitus is felt Intennediase degrees of vibration ax« 
represented br intermediate tints of shading. Fiom this diagram 
we see at ouee {a ) that the ma^iTiinm of fi^mitns is to be obtained 
over the apex of the right lung in fn:»nt, \b} that it is gi^ater in the 
upper part of the chest than in the lower, and somewhat greater 
throughout the right chest than in comesp<Miding parts of the left. 




Fig. :fi.— Distribution of Tactile Fremitus. 



This natural in*^f/uftiiff/ of the tiro sidrs of the cht\^t cannot he too 
stronylif emjfhasize<1. 

Comparatively little fi-emitus is to l)o felt over the scaimlie be- 
hind, and still less in the ]>reeordial ivgion in front. The outlines 
of the lungs can be quite accurately mapped out by means of the 
tactile fremitus in adults of low-pitched voice In ehildivn, as has 
been ali-eady mentioned, fremitus is usually very slij^ht and may l)e 
entii^ely al)sent, and in many women it is too slijj^ht to \yo of any 
considerable diagnostic value A^ain, some very fat ])ersons and 
those with thick chest walls transmit but little vibration to their 
chest walls when they speak. On the other hand, in emaciated 
j)atients or in those with thin-walled, flexible chests, the amount 
of fi-emitus is relatively great. 
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Bearing in inind all these disparities — disparities both between 
persons of different age and different sex, and between the two 

sides of the chest in any one 
person — we are in a position to 
appreciate the modifications to 
which disease gives rise and 
which may be of great impor- 
tance in diagnosis. These vari- 
ations arc : 

(d) Diminution or absence 
of fremitus. 

(/y) Increase or absence of 
fremitus. 

(a) If the lung is pushed 
away from the chest wall by the 
presence of air or fluid in the 
pleural cavity, we get a diminu- 
tion or absence of tactile fremi- 
tus — diminution where the layer 
of fluid or air is very thin, ab- 
sence where it is of considerable 
thickness. 

(/>) Solidification of the lung 
due to phthisis or pneumonia is 
the commonest cause of an in- 

Fkj.SJ.— Showing Point (F) lit Whirl! Pleural • j. ^^^ n -^ -m 

Fricii(»n 18 Most Often Heard. creosr ui tactile fremitus. Fur- 

ther details as to the variations 
in amount of fremitus in different diseases may Ih} found in later 
cha]>ters of this book. 

(4) FrirtlnHj Vltiii'nl or J't'i'lrardlnJ . 

In many cases of inflammatory roughening of the pleural sur- 
faces (**dry i>leurisy") a grating or rubbing of the two surfaces 
upon eacli other may b(» felt as well as heard during the movements 
of respiration, and t»specially at the end of inspiration. Such fric- 
tion is most often felt at the bottom of tlie axilla, on one side or 
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the other, where the diaphragmatic pleura is in close apposition 
with the costal layer (see Fig. 33, p. 46). 

Similarly, in roughening of the pericardial surfaces ("dry" or 
" plastic " pericarditis) it is occasionally possible to feel a gi-ating 
or rubbing in the precordial region more or less synchronous with 
the heart's movements. Such friction is most often to be felt in 
the region of the fourth left costal cartQage (see Fig. 34). 

Palpable friction is of great value in diagnosis because it is a 
sign about which we can feel no doubt ; as such it frequently con- 




no. »4.-Showlnjf Point (P) at Which Pericardial Fri<tlon Ls Most 0ft**n Heard. 



firms our judgment in cases in which the auscultatory signs are less 
clear. Friction sounds heard with the stethoscoiu* may \ye closely 
simulated by the nibbing of the stethoscope u])on the skin, but j>al- 
pabh» friction is simulated by nothing else, unless occasionally by 

(5) I'alpahh' Hulrs. 

Occasionally coarse, dry rales communicate a sensation to the 
hand jdaced upon the chest in the region In^neath which the rales 
are produced; to the practised hand this sensation is quite differ- 
ent from that produced by pleural friction, although the difference 
is hard to descril)e. 
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(6) Tender points upon the thorax. 

In intercostal neuralgia, dry pleurisy, 
sometimes in phthisis, one finds areas of 
different paits of the chest. The position 
intercostal neuralgia generally corresponds 
of the intercostal nerves. These points are 

The tenderness in phthisis is most apt 
front portions of the chest. In neurotic in 
find a very supei-ficial tenderness over parts 



necrosis of a rib, and 
marked tenderness in 
of the tender points in 
with the pomt of exit 
shown in Fig. So, 
to be in the upper and 
dividuals we sometimes 
of the thorax ; in such 




Fig. ^i'l.— Showing Points of Exit of the Interx-oslal Nerves. 



eases pain is ])ro(hieed by very light i)ressure, Init not by firm press- 
ure at the same point. 

(7) The presence of pulsations in i)arts of the chest where nor- 
mally there should be none is suggesU'd by inspection and con- 
firmed by palpation. It is not necessary to repeat what was said 
above as to the commonest causes of such abnormal i)ulsations. 
When searching for slight, deei)-seated pulsation (^.f/., from an 
aortic aneurism), it is well to use bimanual palpation, keeping one 
hand on the front of the chest and the other over a corresponding 
area in the back. 

(8) Fluctuation or elasticity in any tumor or projection from 
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the chest is a very important piece of information which palpation 
may give us. 

(9) The temperature and quality of the skin are often brought 
to our attention during palpation. After a little practice one can 
usually judge the temperature within a degi-ee or two simply from 
the feeling of the skin. Any roughness or diyness of the skin 
(myxoedema, diabetes) is easily appreciated as we pass the hand over 
the surface of the thorax or down the aims. The same manipula- 
tion often brings to our attention in cases of alcoholism an unusu- 
ally smooth and satiny quality of the cutaneous surface. 

II. The Pulse. 

Fifty years ago the study of the pulse furnished the physician 
with most of tlie available evidence regarding the condition of the 
heart. At present this is not the case. With the increase of our 
knowledge of the direct physical exammation of the heart, the 
amount of informatioii funiished exclusively by the jmlse has pro- 
])ortionately deci-eased, until to-day, I think, it is a fact that there 
is but little to be leai-ned by studying the pulse which could not be 
as well or better ascertained by examining the heart itself. 

Nevertheless, the radial pulse is still an important factor in 
diagnosis, prognosis, and treatment, and will remain so, because it 
gives us quickly, succinctly, and in almost every case a great deal 
of valuable information which it would take more time and trouble 
to obtain by examining the heai-t itself. As we feel the pulse, we 
get at once a fact of central importance in the case ; by the pulse 
the steps of our subsequent examination are guided. In emergen- 
cies or accidents the pulse gives us our bearings and tells us whether 
or not the patient's condition is one demanding immediate succor — 
f.f/.j hypodermic stimulation — and whether the outlook is bright or 
dark. To gather this same information by examining the heart 
itself would involve losing valuable time. 

Again, when one has to fc:ee a large number of patients in a 
short time, as in visiting a hospital ward or on the crowded days 
of private practice, the pulse is an invaluable short cut to some of 
the most important data. 
4 
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Moreover, there are some important inferences which the pulse 
and o?ilf/ thejjiihe enables us to make. They are not numerous, but 
their value may be gi-eat. Delay in one radial pulse when taken in 
connection with other signs may furnish decisive evidence of aneu- 
rism of the aortic arch ; aortic stenosis is a lesion wliich cannot be 
diagnosed unless the pulse shows certain characteristic features; 
arterial degeneration may betray its presence chiefly in the periph- 
eral arteries. 

Since, then, the condition of the pulse furnishes information of 
crucial importance in a few diseases, and is a quick, reliable, and 
convenient indication of the general condition of the circulation in 
all cases, it is essential that we should study it most carefully both 
in health and in disease. 

How to Feel the Pulse. 

(a) We usually feel for the ])ulse in the radial artery because 
this is the most superficial vessel which is readily available. Oc- 
casionally, as when the wrists are swathed in surgical dressings or 
tied up in a straight-jacket, we make use of the temporal, facial, 
or carotid arteries. 

{b) Both radials should always l)e felt at the same time. By 
making this a routine i)ractice many mistakes are avoided and any 
difference in the two pulses is appreciated. 

(c) The tips of three fingers (never the thumb) should l)e laid 
upon the artery, and the following points noted : 

1. The rate of the pulse. 

2. The rhythm of the pulse (regular or irregular). 

3. The amount of force necessary to obliterate it {cornpressi- 
hility). 

4. The size and shape of the pulse ware. 

5. The extent to which the artery collapses between beats 
(tension). 

6. The size and position of the artery. 

7. The condition of the artery walls. 

Each of these points will now be considered in detail. 
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1, The Hate of tfte Pulse. 

In the adult male the pulse averages 72 to the minute, in the 
female 80. In children it is considerably more frequent. At birth 
it averages about 130, and until the third year it is usually above 
100. In some families as low i)ulse, 60 or less, is hereditary ; on the 
other hand, it is not very rare to observe a permanent pulse rate of 
110 or more in a normal adult (see below, p. 202). Exercise or emo- 
tion quickens the pulse very markedly, and after food it is somewhat 
accelerated. Some account of the causes of pathological quicken- 
ing or slowing of the i)ulse will be found on pages 202 and 203. 

2. nhyfhm. 

The pulse may be irregular in force, in rhythm, or (as most 
commonly liappens) in both respects. As a rule, irregularities in 
force are the more serious. Intermittence or irregularity hi rhythm 
alone, means that the heart skips one or more l)eats at regular or 
irregular intervals. This may be a mere idiosyncrasy not associ- 
ated with any evidence of disease. I have known several instances 
in which a perfectly sound person has been aware of such an irregu- 
larity throughout life — the heart dropping regularly every third or 
foui-th l)eat. Such rhythmical intermittence in health is not un- 
common. 

AVhen beats are dropped, not at fixed intervals, but irrefjularhj, 
the pulse waves usually vary in foree as well. This combination 
of irregular cardiac rhythm with variations in the strength of the 
individual beats is very rarely seen in health and usually points to 
functional or structural disease of the heart. 

Special types of irregidarity will l)e discussed later. 

In general it may be said {a) that irregularity in the force of 
the jmlse l)eats is a serious sign, if overexei-tion and temporary 
toxic influences (tobacco, tea, etc.) can Ix* ruled out; (h) that it is 
far more serious when occurring in connection with diseases of the 
aortic valve than in mitral disease ; and (/?) that it often occurs in 
connection with sclerosis of the coronary arteries and myocarditis. 
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3. Compressibility. 

There is no single datum concerning the pulse more important 
than the amount of force needed to obliterate its beat. We have 
no more accurate method of measuring the compressibility of the 
pulse than the following : Let the tips of three fingers rest as usual 
on the radial artery Then gradually inci-ease the pressure made 
upon the vessel with the linger neai*est the patient's heart until the 
pulse wave is airested and cannot be felt by the other fingers which 
rest loosely on the artery. The degree of force necessary to arrest 
the wave varies a great deal in diiferent cases and at different times 
of day, but by trying the above manoeuvre day after day in as many 
cases as possible one comes to possess a fairly accurate mental 
standard or picture of the compressibility of the average pulse, and 
is then able to estimate in any given case whether it is more or 
less compressible than usual. 

The compressibility of the pulse is a rough measure of the mus- 
cular power of the heart's beat, and therefore gives us direct infor- 
mation about this important element in the patient's condition. 

4. The Size and Shape of the Puhe Wave. 

Of the use of the sphygmograph for representing pulse waves I 
shall speak later. The points discussed in this section are appre- 
ciable to the fingers. 

I. The size of the pidse wave — the height to which it lifts the 
finger — depends on two factors : 

(a) The force of the cardiac contractions. 

(J)) The tightness or looseness of the artery (tension). 

If the arteries are contracted and small, the pulse wave corre- 
sponds, while if they are large and relaxed, it needs only a moder- 
ate degree of power in the heart to produce a high pulse wave. If 
the tension remains constant the size of the pulse wave depends on 
the force of the heart's contraction. If the heart power remains 
constant, the size of the pulse wave depends on the degree of vas- 
cular tension. Yasciilar tension is estimated in ways to be de- 
scribed presently, and after allowing for it, we are enabled to esti- 
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mate th€ x>ower of the heart's contractions from the height of the 
pulse wave. 

II. The shape of the pulse v^ave is also of importance. 

(rt) It may have a very shai-p summity rising and falling back 
again suddenly ; this is known as an iil'sustained pulse, and may 
be due to a lack of sustained propulsive power in the contracting 
heart muscle, to low vascular tension, or to a oombination of the 
two causes. A -weak heart when stimulated by alcohol often pro- 
duces such a pulse wave — deceptively high and giving at first an 
inxpression of power in the heart wall, but ill unstained and easily 
compreesifole. An ezaggexation of this type of pulse is to be felt 
in aortic regurgitation (see Fig. 102). 

(b) In sharp contrast with the above is the pulse wave which 
lifts the finger gradually and slowly, sustains it for a relatively 
long period, and then sinks gradually down again. Such a pulse 
with a " long plateau " instead of a sharp peak is to be felt most 
distinctly in aortic stenosis, less often in mitral stenosis and other 
conditions (see Fig. 107). 

(r) The dicrotic pulse wave is one in which the secondary wave, 
which the sphygniograph shows to be present in the normal pulse, 
is much exaggerated, so that a distinct " echo " of the primary 
wave is felt after each beat. If the heart is acting rapidly, this 
dicrotic wave does not have time to fall before it is interrupted by 
the primary wave of the next beat, and so api>ears in the sphygmo- 
graphic tracing as a part of the up-stroke of the primary wave. 
This is known as the ^anacrotic pulse." 

(d) The shape of the high^eiisioii pulse wave will be described 
in the next jmragraph. 

5. Tension. 

The degree of contraction of the vascular muscles determines 
the size of the artery and (to a great extent) the tension of the 
blood within it. But if the heart is acting feebly, there may be so 
little blood in the arteries that even when tightly contracted they 
do not subject the blood within them to any considerable degree of 
tension. To produce high tension, then, we need two factors: a 
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eertain degree of power m the beait muscle^ aud contracted arteries. 
To produue low tension we need only relaxation of the arteries, and 
the beaii; may be either strong or weak. 

The pithi! of Imv fmsimi collapses between beats, so that the ar-^ 
tery is less palpable than usual or cannot be felt at all, Normally, 




Fif}. 3tJ*-Sphygiiiogmpliie Tracings of Iajw Tensltiti Vx\\^* 



the artery can just lie made out between beats, and luiy consider- 
able lowering of ai'terial tension makes it altogether impalpable 
except diirnig the ]jeriod of the primaiy wave and of the dicrotic 
wave, which is often very wtdl marked in pnlses of low tension. 
The shape tjf the wave under thest* conditions has ahvatly bt^en 
described (see Fi|c. 3G). 

ThBpuh^ ofhifjk tenmon is perceptible between beats as a fltjc 
timt cord which can he rolled hettcem the fiufjers^ like one of the ten- 




no. 



SphjgiDosnpblii TmcLag of High Tetist<iD Fulfil 



dons of the wrist. It is also difilctilt to compress in moat c-ases, but 
this may de|>end ratlicr on the heart's power than on the degree j 
of vascular tension. The puL^e wave is usually of moderate height 
or low, and falls away slowly witJi little or no dicrotic wave (see 
Fig. 37), 
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6, The Size and Position of the Ai*tery. 

I have often known errors to occur because a small artery is 
mistaken for a small j/w/^e wave. The size of the branches of the 
arterial tree varies a great deal in different individuals of the same 
weight and height, and if the radial is unusually small and a hur- 
ried observation gives us the impression (true, so far as it goes) that 
there is very little in the way of a pulse to be felt, we ai-e apt to 
conclude (wrongly, perhaps) that the heart's work is not being 
properly performed. The effort to obliterate such a pulse, how- 
ever, may set us right by showing that despite the small size of the 
vessel (and consequently of the pulse wave) it takes as much force 
as it normally does to obliterate it. Thus, a small pulse wave (in a 
congenitally small artery) may be distinguished from a weak pulse. 
From the contracted ai-tery of high vascular tension we distmguish 
the confjenitalhj small artery because the latter is not to l)e rolled 
beneath the fingers, and is not more than normally palpable between 
the pulse beats. 

Not infrequently the nurse reports in alarm that the patient has 
no pulse, when in reality the pulse is excellent but the artery mis- 
placed so as to be impalpable in the ordinary situation. It may be 
simply more deeply set than normal, so that the fingers cannot get 
at it, or it may lam supeiiicially over the end of the radius toward 
the "anatomical snuff box." Other anomalies are less common. 
Asa rule, the other radial aitery is normally i)laced and can be used 
as a standard, but occasionally both radials are anomalous and we 
may be compelled to use the temporal or facial instead. 

7. The Condition (»f the Artenj Walls. 

Arterio-sclerosis is manifested in the peripheral arteries in the 
following forms : 

(</) Simple stiffeninfj of the arteries without calcitication. 

(/>) Tortuosittj of the arteries 

{e) Calcijication. 

Simple stiffening without calcification is due to fibrous thicken- 
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ing of the iiitiina and produces a condition of the arteries not al- 
ways to be distinguished from high tension. The artery can be 
rolled under the fingers, stands out visibly between the heart's 
beats, but is not incompressible, has a smooth surface, and is not 
always tortuous. If it is tortuous as well as stiff, we may con- 
clude that there is endarteritis at any rate, whether or not there is 
increased tension as well. In the vast majority of eases the two 
conditions are asssociated and do not need to be distinguished. 

The normal radial artery is straight; hence any delation is 
evidence of changes in its walls and is easily recognized as we run 
our fingers up and down the vessel. 

Calcification of the radial produces usually a l^eading of its sur- 
face. As we mo\ e the finj^ers along the artery, quickly and with 
very slight pressure, a series of transverse ridges or beads can be 
felt. The qualities of the pulse wave within can usually be appre- 
ciated fairly well, in this type of artery, but in very advanced cases 
the calcification is diffuse and converts the radial into a rigid "pipe 
stem" — absolutely incompressible — unless we break the calcified 
coat — and easily mistaken for a tendon. In such an artery no 
pulse can \\e felt. 

Such are the i)oints to l)e ol)served in feeling the pulse. To 
enumerate the characteristics of the i)ulse in the many diseases in 
which it affords us valuable information is Ix^yond the scope of this 
book. The qualities to be exi)e('ted in the pulse in connection with 
the different diseases of the heart are described in the sections on 
those diseases. Here it will suffice to enumerate some of the con- 
ditions in which vascular tension is usually inci*eased or diminished. 

Low tf'usion is produced by moderate exercise, by warmth (e.y., 
a warm bath), by food. Among i)athological conditions we may 
mentimi esjiecially debilitated states, mental worr}', and fever. 

High f fusion is produced by cold (e.g.y cold bathing, malarial 
chills), and by constipation (in some cases). As a rule, the tension 
of the ]mlse inci^eases with age and is high after the fiftieth year. 
Hysteria and migraine are often associated with increafied vascular 
tension. Most fi-equent among pathological conditions as causes 
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of high tension are chronic n^/hritis and arterio-sclerogiM with the 
various diseases in which arterio-scleroKU is a fact^^r Cgout, alcr>hol- 
ism, lead poisoning, dialjeUrs of fat old i^eople, chrr>nic bronchitis 
with emphysema). 

Among valvular heart lebious, a^jrtic and mitral stenosis are esjie- 
cially apt to be associated with increased vascular tension. 



CHAPTER III. 

PERCrSSIOX 

I. TK<HNIQrE. 

There is no other inotliod of physical examination which needs 
so much practice as i>ercussion, and none that is so seldom thor- 
oughly learned. !Many })hysicians never succeed in acquiring a 
facility in the use of it sutticient to make them rely upon their 
results. Undoubtedly one of the greatest difficulties arises from 
the necessity of being at once active and passive — at once the per- 
cussor and the one who listt^ns to the percussion. Students half 
unconsciously get to treat tlie i>ercussion as an end in itself, and 
hammer away industriously without realizing that two-thirds of the 
attention nnist be given to listening, while the percussion itself 
should become semi-automatic. 

It is undoubtedly an advantage to possess a musical ear, but this 
is by no means a necessity. Some of the most accui*ate percussors 
that I know possess absolutely no musical ear — no ear, that is, for 
])itch — and form tlieir judgments in percussing u])on the quality or 
intensity of the note, and ui)on the sense of resistance. 

In this c(mntry ]>ractically all i)ercussion is done with the fin- 
gers ; in (f ermany instruments are still used to a considerable ex- 
tent (see Appendix). 

(<t) Mi'duite and Iinnmdiate Percussion, 

Percussion may l)e either '* mediate " or ** immediate, " the lat- 
ter Xjk^rm referring to blows struck directly upon the chest with the 
fiat of the hand, or upon the clavicles with the tip of the second 
finger. 
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(/>) Met It mis. 

Mediate percussion (which is used ninety-nine hundredths of 
the time) is performed as follows : 

The patient should either lie down or sit with his back against 
some support. The reason of this is that for good percussion one 




PosltioD of the Hands When IVr^'ussing the Ui^ht Apex. 



needs to press very lirmly with the middle finger of the left hand 
upon the surface of the chest, so firmly that if the patient is sitting 
upon a stool without support for his back, it will need considerable 
exei-tion upon his part to avoid losing his balance. 
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In pereussing the front of the cliest it is important to hare the 
patient sitting or lying in a ^i/mmctnefti jMtsition — that is, without 
any twist or tilting to one side, Hitj h^ad shonld point straight 
forward ainl /i/^ mttmim must be iJtttf'titi*j/d^ rehired. Many pa- 
tientBf when ^tripj^ed for exaininatton, Bwell out their fihefita and 




; 
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sit up wit! I a militaiy erectness. The muscular tension thus pro- 
duced jnodifn*3 the percussion note and causes an embarrassing 
multihule of luusi^le souu^ls which greatly disturb auscultation. 

Hariiig plac?ed the patient in an easy and symmetrical {MiBliiDni 
Otir percussion should proceed aeeordiug to the following rule«: 

(1) Always prest as £rmly as possible u\Mm the snrfa^ce of tlie 



PEBCUSSIOK 



ei 



chmt with the seeoitcl finger of the left hand * on the dorstim of 
wliieh tlje blow k to be struck* Kaise the otiier lingers of the left 
haiid from the chest so as not tjo interfere with its vib ration g* 

(2) Strike a quirk, iierpLMuliculai', ryboiuidiug hbnw with the tip 
of the second tiuger* of tht' right hand upon the seeond finger of the 
left just behiiul the uailj kuitutiug as fai* as possible with the right 
hand the action of a piano-haiumer. The quicker the percussing 




FtO, 40. -The Hlgttt Wii" to FPiTu»-i t^ rromeafc wmu 



finger geta away again after striking, the clearer will be the note 
obtained, 

(H) Ijet all the blowi stmck ia any one part of the chest be 
uiiifonn in fotce, 

V 

' Left-handed percuaiors w!U, of course^ li«i!p the rigibl hftnd upon tlia 
chttt and strike wUU the left. 

* Wheu percuittsingtbe rlglit spex I prefer to strike upon the thumb (ie« 
Flp. B^ iind S9) ai U 1h almost Impof^ibk' whtiii syiiidin^ clirecUy in tmni 
i>f tite paUeDi to Hi any of the fiuger? comfurt&bly \uu> l!i^ right BupraelaTicular 
foam. 
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(4) Strike from the wrist and not from the elbow (see Figs. 40 
and 41) . The wrist must be held perfectly loose. 

(5) Keep the percussing finger bent at a right angle as in Fig. 
42. 

The force to be used in percussion depends upon the purpose 




Fig. 41.— The Wrong: Way to Percuss— f. «., From the Elbow. 

for which the percussicMi is used— that is, uj)on what organ we are 
percussing — and also upon the thickness of the muscles covering 
that i)art of the chest. For example, it is necessary to percuss 
very stnmgly when examining the back of a muscular man, where 
an inch or two of muscle intervenes between the finger on which 
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we strike and the lung from which we desire to elicit a sound. 
Over the front of the chest and in the axillae the muscular covering 
is much thinner, and hence a lighter blow suffices. In childien or 
emaciated patients, or in any case in which the muscular develop- 
ment is slight, percussion should be as light as is sufficient to elicit a 
clear sound. Hea^y percussion is sometimes necessary but always 
unsatisfactory, in that the sound which it elicits comes from a rela- 
tively large area of the chest and does not therefore give us infor- 




Fio. 42.— Proper Position of the Right Hand During Peri'ussion. 



mation about the condition of any sharply localized area. If a car- 
penter, in tapping the wall to find tlie position of the studs, strikes 
too hard, he will fail to find the beam, bi»cause the blow delivered 
over the spot behind which the beam is situated is so forcible as to 
bring out the resonance of the hollow parts around. It is the same 
with medical percussion. Heavy percussion is always inaccurate.* 
It may be necessary where the muscles are verj' thick, but its value 

* See alao below, page 7(5, the lung reflex. 
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is then pi-oportionately diminished. On the oilier hand^ it in poa* 
sihle to strikt* so lightly that no r€tx>gni2able sound is elicited at 
all. The Wat |)6rcassitniy tliert?fore, is that which is just forcible 
enoujLjh to elicit a clear sound without setting a large aiva nf chest 
iraU in vibration. 

The position of tUe patient above described applies to percus- 
toon of the front- When we desire to percuss the back, it is im- 




Fl«. 4a.-[>roiH9- FonJUon at the p*tieDt During PercuijUoQ of tbe Bmtlu 



portaiit to get the scapuke out of the way as far as possible^ since 
wsaamiot get an accurate idea of souiada transmitttitd through them. 
To usoompUsh this^ we put the patient in the position shown in 
Fig« 43y the arms crossed U]k>u the chest and each hand upon t^e 
opposite shoulder. The patient should be nxacle to bend forward} 
otherwise the left hand of the percussiiir will he im comfortably beat^ 
bat^kwai'd and his attention thereby distracted (see Fig. 44), 

When the aadll^ are to be pereussed, the patient sdiould put the 
hands upon the top of the head. 
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(h) Auscultatortj Percussion. 

If while percussing one auseults at the same time, letting the 
chest piece of the stethosco^ie rest upon the chest, or getting the 
patient or an assistant to hold it there, the sounds produced by 
percussion ai-e greatly intensified, and changes in their volume, 
pitch, or quality are very readily appreciated. The blows must be 




Fig. 44.— Wrong Poftltlon for Pe!vu>«lng the Back. The patient should be bent forward. 

very lightly struck, either upon the chest itself or upon the finger 
used as a pleximeter in the ordinary way. Some observers use a 
short stroking or scratching touch upon the chest itself without 
em})loying any pleximeter. 

This method is used especially in attempting to map out the 
borders of the heart and in marking the outlines of the stomach. 
In the hands of skilled observers it often yields valuable results, 
5 
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but one source of error must be especially guarded against. Tlif . 
line uloufj tchich we j^^f'cuss, tchen aiqtrouchlnfj an organ whose bor- 
ders tee desire to mark out, must neither approach the chest piece of 
the stethoscope nor recede from it. In other words, the line along 
which we percuss must always describe a segment of a circle whose 
centre is the chest piece of the stethoscope (see Fig. 45). If we 
percuss, as we ordinarily do, in straight lines toward or away from 
the border of an organ, our results are wholly unreliable since 
every straight line must bruig the point percussed either closer to 



Percussion arc. 



Chest-plw* of 
Stethosi'ope. 




Fio. 45.— Auscultatory Percussion, Showing the Arc aU»np which such Percussion should be 

made. 



the stethosco])e or fartlier from it, and the intensity and quality 
of the sounds conducted through the instrument to our ears vary 
directly with its distance from the i)oint percussed. 

It will Iw readily seen that the usefulness of auscultatory per- 
cussion is lunited by this source of error, and that considerable 
practice is necessary l)efore one can get the l)est results from this 
method. Nevertheless it has, I believe, a place, though not a very 
important one, among serviceable methods of physical examination. 
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(c) Paljmtory Ferciission, 

Some German observers use a method of percussion in which 
attention is fixed directly or primarily on the amount of resistance 
offered by the tissues over which percussion is made. Even m or- 
dinaiy percussion the amount of resistance is always noted by 
experienced percussors, but the element in sound is usually the 
main object of attention. Palpatory percussion is rather a series 
of ^\\ovt jtushes against various points on the chest wall, but some 



Normal dulness 
of the right apex. 



Liver dulness. 



Liver flatness. 




Deep cardiac 
dulness. 



Superficial cardiac 
dulneso. 



Tmube^B semilu- 
nar tympanitic 
space. 



Fio. 46.— Percussion Outlines in the Normal Chest. 

sound is elicited and probably enters into the rather complex judg- 
ment which follows. 

In this country palpatoiy percussion is but little employed. 



II. rERcrssioN Rksoxaxck of the Noicmal Chest. 

The note obtained by percussinj^ the normal chest varies a great 
deal in different areas. In Fig. 46, the parts shaded darkest are 
those that normally give least sound when percussed in the manner 
descrilKHl above, while from the lightest areas the loudest and clear- 
est sound may lx» elicited. 
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^^'' Upper lobe. 



^^' Splenic area. 



(a) The sound elicited in the latter areas is known as normal or 
^^ vesicular ^' resonance, and is due to the presence of a normal 
amount of aii- in the vesicles of the lung underneath. If this air- 
containing lung is replaced by a fluid or solid medium, as in pleu- 
ritic effusion or pneumonia, it is much more difficult to elicit a 
sound, and such soimd as is produced is 
short, high pitched, and has a feeble carry- 
^\ ing power when compai-ed with the soiuid 

elicited from the normal lung. This 
short, feeble, high-pitched sound is 
known technically as a **</////" or 
^^- Lower lobe. ^\ffat " sound, flatiiess designating 
the extreme of the qualities that 
characti»rize dulness. Over the 
parts shaded dark in Fig. 40, we 
normally get a dull or flat tone, the darkest 
portions Ix^ing flat and the others dull. 
The lieavy shadow on the right corresponds 
to the position occupied by the liver, or 
rather by that part of it which is in imme- 
diate contact with the chest wall. The up- 
per ]K)rtion of the liv(»r is overlapped by the 
right lung (see Fig. 40), and hence at this 
l)()int we get a certain ainoiuit of resonance 
on percussion, although the tone is not so 
clear as that to l)e obtained higher up. 1^- 
low the sixth rib we And tnie ^ffatness near 
the sternum and for a few inches to the right 
of this point. As we go toward the axilla, 
the line of lung resonance sloi)es down, as is seen in Fig. 47. In 
the back resonance extends to th(» nuith or tenth ribs. 




no. 47.— Position of the Uatt 
Lung in the Axilla. 



Xonmil I)ii1l Area a. 

(h) On the left side, the main dull area corresponds to the heart, 
wliich at this point approaches the chest wall, and over the por- 
tion shaded darkest is uncovei*ed by the lung. The part here 
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lightly shaded corresponds to that portion of the heart which is 
overlapped by the margin of the right and left lungs. 

Over the portion of the heait not overlapped by the long (see 
Fig. 4(), p. 07) the percussion note is nearly flat to light percus- 
sion, and very dull even when strongly percussed. This little 
quadrangular area is kno^\'n as the ^' sujyerficial canlinc space j^^ and 
the dubiess corresponding to it is referred to as the " sujierficial " 
cardiac dulness, while the dulness corresponding to the outlines of 
the heart itself beneath the overlapping lung margins is called the 
** deep " cardiac dulness. 

"When the heart becomes enlarged, both of these areas, the deep 
and the superficial, are enlarged, the former corresponding to the 
increased size of the heart itself, while the superficial cardiac space 
is extended because the margins of the lungs are pushed aside and 
a larger piece of the heart wall comes in contact with the chest 
wall. Accordingly, either the superficial or the deep dulness may 
l)e map|)ed out as a means of estimating tlie size of the heart. 
Each method has its advantages and its advocates. The superficial 
dulness is easier to map out, but varies not only with the size of the 
heart, but with the degree to which the lungs are distended with 
air, or adherent to the pericardium or chest wall. "WTiat we are 
l)ercussing is in fact the borders of the lungs at this point. 

On the other hand, the deej) cardiac dulness is much more satis- 
factory as a means of estimating the size of the heart but much 
more difficult to maj) out. It needs a trained ear and long practice 
to percuss out correctly the borders of the heart itself, especially 
the right and the upper borders, since here we have to percuss 
over the sternum where differences of resonance are very deceptive 
and difficult to i>erceive. 

It is a disputed point whether light or forcible percussion should 
be used when we attempt to maj) out the deep cardiac dulness. 
Heavy percussion is believed by its advocates to penetrate through 
the overlapping lung margins and bring out the note corres])onding 
to the heart beneath, a note which, they say, is missed altogether 
by light percussion. On the other hand, those who employ light 
percussion contend that heavy ^jercussion sets in vibration so large 
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an area of lung superficially that fine distinctions of note ai-e made 
impossible (see above, p. 03). 

Good observers ai*e to be fomid on each side of this question, 
and I have no doubt that either method works well in skilled 
hands. Personally I have found light percussion preferable. 

"WTiatever method we use we must percuss successive points 
along a line running at right angles to the border of the organ 
which we wish to outline until a change of note is perceived. 
Thus, if we wish to percuss out the upper border of the liver, we 
strike successive ])()ints along a line running parallel to the ster- 
num and about an inch to the riglit of it.* When a change of note 
is perceived, the i>()int should \)e marked with a skin pencil; then 
we percuss along a line parallel to th(^ first one, and perhaps an 
inch farther out, and again mark with a dot the point at which the 
not^j first changes. A line connecting the i)oints so marked upon 
tlie skin represents thii border of the organ to be outlhied. 

If now we look at the upper ])art of the chest in Fig. 46, we 
notice at once that the two sides are not shaded alike : the left apex 
is distinctly lighter colored than the right. This is a very impor- 
tant point and one not sutficicntly a}>preciated by students. The 
ai)ex of the normal right lung is distinctly less resonant than the 
ai)ex of tlie left in a corresjxMiding ])osition. 

In i)ercussing at the bottcnn of the left axilla, we come upon a 
small oval area of duhu'ss corres])on(ling to that outlined in Fig. 47. 
This is the area of sjt/cuir dttine.ss, so called, and corresponds to 
that ])ortion of the sphM*n which is in contact with the chest wall. 
This dull area is to W. nuide out only in case the stomach and colon 
are not overdistended with air. When these organs are full of gas 
as is not infrequently the cast*, there is no area of splenic dulness 
and tlie whole region gives forth, when percussed, a note jf a qual- 
ity next to l)e described, namely, '^tf/mpanitlc." 

(r) Tympanitic resonance is that obtained over a hollow body, 
like the stomach or the colon when distended with air. It is usu- 
ally of a higher pitch than the i*esonance to be obtained over the 

' Or we may reverse the procedure ; percuss first over the liver and then 
work toward the lung above until the note becomes more resonant 



PERCUSSION. 71 

normal lung, and may be elicited by percussion lighter than that 
needed to bring out the limg resonance. It differs also from the 
vesicular or pulmonary resonance in quality, in away easy to appre- 
ciate but difficult to describe. Tympanitic resonance is usually to 
be heard when one percusses over the front of the left chest near 
the ensiform cartilage and for a few inches to the left of this point 
over an area corresponding with that of the stomach more or less 
distended with air. This tympanitic ai-ea, known as '' Traiihe^s 
semilunar space j^^ varies a great deal in size according to the contents 
of the stomach. It is bounded on the right by the liver flatness, 
above by the i)ulmonary resonance, on the left by the splenic dul- 
ness, and below by the resonan(;e of the intestine, which is also 
t^inpanitie, altliougli its \ntvh. is different owing to the different 
size and shape of the intestine. 

(The right axilla shows normal lung resonance down to the 
point at which the liver flatness begins, as shown in Fig. 4.) 

In the back, when the seapulie are drawn forward, as shown in 
Fig. 43, page G4 percussion elicits a clear vesicular resonance from top 
to bottom on each side, although the top of the right lung is always 
sliglitly less resonant than the top of the left, and sometimes the 
bottom of the right lung is slightly less resonant than the corre- 
sponding portion of the left, on account of the presence of the liver 
on the right. 

It sliould be remembered, however, that in the majority of cases 
the resonance throughout the back is distinctly less than that ob- 
tained over the front, on account of the greater thickness of the 
back muscles. Yet in children or eniaciat<^d i)ersons, or where the 
muscular development is slight, there may Ixi as much resonance 
l)ehind as in front. 

Importance of Percussing Synnnctricnl Points, — Since we dei)end 
for our standard of resonance upon comparison witli a similar spot 
on the outside of the chest, it is all-imi)ortant that in making such 
comparisons we should percuss symmetrical points, and not, for 
example, compare the resonance over the third ril) in the right front 
with that over the third interspace on the left, since more resonance 
can always be elicited over an interspace than over a rib. This 
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comparison of symmetrical i)oints, however, is interfered with by 
the presence of the heart on one side and the liver on the other, as 
well as by the fact that the apex of the right lung is normally less 
resonant than that of the left A resonance which would be patho- 
logically feeble if obtained over the left top may be normal over the 
right \Miere both sides are abnormal, as in bilateral disease of 
the lung, or where fluid accumulates in both pleural cavities, we 
have to make the l>est comparison we can l>etween tlie sound in the 
given case and an ideal standard carried in the mind 

It must always 1x3 rememlxM-ed tliat the amount of resonance 
obtained at any i)oint by ])ercussion depends ui)on how hard one 
strikes, as well as upon the conditions obtaining within the chest. 
A powerful blow over a diseased lung may bring out more reso- 
nance than a lighter blow over a normal lung. To strike with i)er- 
fect fairness and with equal force upon eacli side can be learned only 
by considerable practice. Furthermore, the distance from the ear 
to each of the two points, the resonance of which we are compar- 
ing, must be the same — that is, we must stand squarely in front or 
squarely l^ehind the ])atient, otherwise the note coming from the 
part farther from the ear will sound duller than that coming from 
the nearer side 

The normal resonance of the different i)arts of the chest can be 
considerably modified by tlie position of the patient, by deep breath- 
ing, by muscular exertion, and by other less important conditions. 
If, for example, the patient lies ui)on the left side, the heart swings 
out toward the left axilla and its dulness is extended in the same 
direction. Deep insi)iration jm.shes forward the margins of the 
lungs so that they encroach upon and reduce the area of the heart 
dulness and liver dulness. After muscular exertion the lungs be- 
come more than ordinarily voliuninous, o^Wng to the temporary dis- 
tention brought about by the unusual amount of work thrown upon 
them. 

The area of cardiac dulness is increased in any condition involv- 
ing insufficient lung expansion. Thus, in children, in debility, 
chlorosis, or fevers, the space occu])ied by the lungs is relatively 
small and the dull areas corresponding to the heart and li^-er are 
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proportionately enlarged. In old age, on the other hand, when the 
lungs have lost part of their elasticity and sag down over the heart 
and liver, the percussion dulness of these organs is reduced. 

Conditions MoiUfi/ing the Percussion Note in Health. — The de- 
velopment of muscle or fat as well as the thickness of the chest 
wall will influence greatly the amount of resonance to be obtained 
by percussion. Indeed, we see now and then an individual in no 
part of whose chest can any clear percussion tone be elicited. In 
wome;i, the amount of development of the breasts has also great 
influence upon the percussion note. In children, the note is gener- 
ally clearer, and only the lightest percussion is to be used on ac- 
count of the thinness of the chest wall. In old people whose lungs 
are almost always more or less emphysematous, a shade of tym- 
panitic quality is added to the normal vesicular resonance. The 
distention of the colon witli gas may obliterate the liver dulness by 
rotating that organ so that only its edge is in contact with the chest 
wall, and if there is wind in the stomach, a variable amount of 
tympany is heard on percussing the lower left front and axilla or 
even on the left back. 

If a patient is examined while lying on the side the amount of 
resonance over the lung corresponding to the side on which he 
lies is usually less than that of the side which is uppermost, because 
there is more air in the latter. Whatever the patient's position, 
the amount of resonance is also greater at the end of inspiration 
than at the end of expiration, for the reason just given. As tlie 
lungs expand with full inspiration, their borders move so as to 
cover a larger portion of the organs which they normally overlap. 
Portions of the chest which at the end of expiration are dull or 
flat, owing to the close juxtaposition of the heart, liver, or spleen, 
become resonant at the end of inspiration . For example, the lower 
margin of the right lung moves down during inspiration so as to 
cover a considerably larger portion of the liver 

Percussion as a Means of Aseoiaining the Movahility of the Lvng 
Borders. — It is often of great imj)ortance to determine not merely 
the position of the resting lung but its power to expand freely. 
This can be ascertained by i>ercussion in the following way : The 
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lower border of the lung resonance, say in the axilla, is carefully 
marked out. Then percussion is made over a point just helow the 
level of the resting lung and at the same time the patient is dii*ected 
to inspire deeply If the lung expands and its border moves down, 
the percussion note will change suddenly from dull to resonant 
during the inspiration. An excursion of two or three inches can 
often be demonstrated by this method, which is especially impor- 
tant for the anterior and posterior margins of the lung. In the 
axilla Litten's phrenic shadow will give us the same information. 

The mobility of the borders of the lung, as determined by this 
method, is of considerable clinical importance, for an absence of 
such mobility may indicate i)leuritic adhesions. Its amount de- 
pends upon various conditions and varies mu(!h in different indi- 
viduals, but complete absence of mobility is always pathological. 

( f /) ( %'(i rkftd- Pot lieson a n ce 

When percussing the chest of a crying child, we sometimes 
notice that the sound elicited has a peculiar ''chlnkiny" quality, 
like that produced by striking one coin with another, but more 
muttied. The sound may be more closely imitated, and the mode 
of its production illustrated, by clasping the hands palm to palm 
so as to enclose an air space wliieli communicates witli the outer air 
through a chink left open, and then striking tlie back of the imder 
hand against the knee By tlie blow, air is forced out through the 
chink with a sound like that of metallic coins struck together. 

In disease, the cracked-pot sound is usually produced over the 
l)ulmonary cavity (as in advanced i)hthisis) from which the air is 
suddenly and forcibly expelled by the percussion stroke. 

It is much easier to liear this peculiar sound if, while percuss- 
ing, one list^Mis with a stethoscoi)e at the patient's oix»n mouth. 
The patient himself holds tlie chest piece of the instiaiment just in 
front of his open mouth, leavmg the auscultator's hands free for 
percussing. 
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(e) Amphoric Resonance. 

A low-pitched hollow sound api)roximating in quality to tym- 
panitic resonance, and sometimes obtained over pulmonary cavities 
or over pneumothorax, has received the name of amphoric reso- 
nance It may be imitated by i)ercussmg tlie trachea or the cheek 
distended with air 

Sum an I ry 

The varieties of resonaiu^e to be obtained by percussing the nor^ 
mal thorax are ; 

(1) Vesicular rcsonnnrf, to l)e obtained over normal lung tissue. 

(2) Tf/mpanitic rcsonnnir, to be obtained in Traube's semilunar 
space 

Q^) Diminislied resonance or du/uessy such as is present over the 
scapuhe, and 

(4) Absence of resonance or /fatness^ such as is discovered when 
we i)ercuss over the lowest ribs hi the right front 

(5) CrarJced-pot resonance, S' metimes obtainable over the chest 
of a crying child. 

(()) Amphoric resonance, obtainable over tlie trachea. 

Any of these sounds may denote disease if obtained in portions 
of the chest where they are not normally found. IJach has its 
place, a nd beco m es 2>a th olofj ica I if fit u nd else wh ere Tympanitic reso- 
nance is normal at the bottom of the left front and axilla, but not 
elsewhere. Dulness or flatness is normal over the areas corre- 
sponding to the heart, liver, and spleen, and over the scapulae, but 
not elsewhere unless the muscular covering of the chest is enor- 
mously thi<*lc. Vesicular resonance is normal over the areas corre- 
sjionding to the lungs, but bc^comes evidence of disease if found 
over the cardiac or hepatic areas. 

Cracked-pot resonance may be normal if produced while i)er- 
cussing the chest of a child, but under all other conditions, so far 
as is known, denotes disease. 

Amphoric resonance always means disease, usually pubuonary 
cavity or pneumothorax, if found elsewhere than over the trachea. 
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(/) The Linuj Beffex. 

It must also be reinemberetl, when percussing, that in some cases 
every forcible percussion blow increases tlie resonance to be ob- 
tained by subsequent blovrs. Any one who has demonstrated an 
area of percussion dulness to many students in succession must 
have noticed occasionally that the more we percuss the dull area, 
the more resonant it becomes, so that to those wlio last listen to 
the demonstration the difference which we wish to bring out is much 
less obvious than to those who heard the earliest percussion strokes. 
Abrams has referred to tliis fact under the name of the "lung re- 
flex," belie^'ing, partly on the eWdenct^ of fluoroscopic examination, 
that if an irritant such as cold or mustard is applied to any part of 
the skin covering the tliorax, the lung expands so that a localized 
temporary emphysema is produced in response to the irritation. 
Apparently percussion has a similar effect. 

III. Sexsk of Resistance. 

While percussing the cliest we must l)e on the lookout not only 
for changes in resonance, but for variations in the amount of resist- 
ance felt underneath tlie linger. Normally the elasticity of the 
chest walls over the ui)per fronts is considerably greater and the 
sense of resistance considerably less than that felt over the liver. 
In the axillae and over those ])ortions of the back not covered by 
the scapulae, we feel in normal chests an elastic resistance when 
percussing which is in contrast with the dead, woodeny feeling 
which is communicated to the finger when the air-containing lung 
is replaced by fluid or solid contents (pleuritic effusion, pneu- 
monia, phthisis, etc.). In some physicians this sense of resistance 
is very highly developed and as much information is obtained 
thereby as through the soimds elicited. As a rule, however, it is 
only by long practice that the sense of resistance is cultivated to a 
point where it becomes of distinct use in diagnosis. 



CHAPTER IV. 
AUSCULTATION. 

Auscultation may be practised by placing one's ear directly 
against the patient's chest (immediate auscultation) or with the 
help of a stethoscope (mediate auscultation). 

Each method has its place. Immediate auscultation is said to 
have advantages similar to those of the low power of the micro- 
scope, in that it gives us a general idea of the condition of a rela- 
tively lai-ge area of tissue, wliile the stethoscjope may be used, like 
the oil immersion lens, to bring out details at one or another point. 

On the other hand, I have heard it said by E. C. Janeway and 
other accomplished diagnosticians that the unaided ear can perceive 
sounds conducted from the interior of the lung — sounds quite inau- 
dible with any stethoscope— and that in this way deepseated areas 
of solidification may be recognized. 

Immediate auscultation may be objected to 

(a) On grounds of delicacy (when examinhig persons of the 
opposite sex). 

(h) On groimds of chunllncss (altliough the chest may l)e cov- 
ered with a towel so as to protect the auseultator to a (certain 
extent). 

(c) Because we cannot convt»niently reach tlie sui)raclavicular 
or the upper axillary regions in this way. 

{d) Because it is difficult to localize the different val\iilar areas 
and the sites of cardiac murmurs if immediate auscultation is em- 
ployed. 

On account of the latter objection the gi-eat majority of observ- 
ers now use the stethoscope to examme the heart. For the lungs, 
both methods are employed by most expeiienced auscultators. 



78 PHYSICAL DIAGNOSIS OF DISEASES OF THE CHEST. 

(Personally, I have never yet learned to hear anj-thing with my 
unaided ear which I could not hear better with a stethoscope, and 
the Bowles stethosco|>e seems to me to reach as large an area and 
as deep as the unaided ear. Nevertheless the weight of competent 
opuiion is against me and gi-eater experience will doubtless show 
me my mistake.) 

WTiile learnmg the use of immediate auscultation it is best to 
close with the lingers the ear which is not in contact with the chest. 
"With practice one comes to disregard outer noises and does not 
need to stop the ear. 

MkdI ATE A isrl'LTATION-. 
1. Srlt'rtunl of (I StrthosrnjH', 

(1) It is as rash for any one to select a stethoscope without first 
trying the lit of the ear ])ieces in his ears as it would be to buy a 
new hat without trying it on. What suits A. very well is quite im- 
possible for B. It is true that one can get used to almost any 
8tethoscoi)e as one can to abuc^st any hat, but it is not necessary to 
do so. The ear pieces of the ordinary stethoscoi>e are often too 
small and rarely too large In case of doubt, therefore, it is better 
to err upon tlie side oi getting a stethoscope with too large rather 
than too small ends. 

(2) The binaural stethoscoi)e, wliich is now almost exclusively 
used in this country, maintains its i>osition m the ears of the aus- 
cultator either through the pressure of a rubl)er strap stret<^hed 
around the metal t\dx*s leading to the ears, or by means of a steel 
spring connecting the tuln^s. Either variety is usually satisfactory', 
but I pi-efer a stethoscope made with a stetd sprmg (see Fig. 48) 
l)ecause such a spring is far less likely to break or lose its elasticity 
tlian a rubl^er strap. A rublx»r straj) can always b** added if this 
is desirable. It is important to ])ick out an instrument possessing 
a spring not strong enougli to cause pain in the external meatus of 
the ear and yet strong enough to hold the ear ])ieces firmly in place. 
Persons with narrow heads neetl a much more powerful spring or 
strap tlian would Ik» convenient for persons with wide heads. 
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(3) The rubber tubing used to join the metallic tubes to the 
chest piece of the instrument should be as flexible as possible (see 
Fig. 48). Stiff tubing (see 
Fig. 49) makes it necessary 
for the auscultator to move 
his head and body from 
place to i)lace as the exam- 
ination of the chest pro- 
gi-esses, Avhile if flexible 
tubii^.g is used the head need 
seldom be moved and a great 
deal of time and fatigue is 
thus saved. Stiff stetlio- 
scopes are es])ecially incon- 
venient when examining tlie 
axilla. 

(4) Jointed stethoscopes 
which fold \x\) or take a})art 
s li o u 1 d be scrupulously 
avoided. Tliey are a delu- 
sion and a snare, apt to 
come apart at critical nu)- 
ments, and to snap and creak 
at the joints when in use, 
sometimes producing in this way sounds which 
may l>e easily mistaken for r^les. Such an in- 
strument is no more portable nor compact than 
the ordinary form with flexibh* tul)es. It has, 
therefore, no advantages over stetlioscopes made 
ill one piece and possesses disadvantages which 
are ])eculiarly annoying. 

(5) Tht' Chest i^'m'.— The majority of the 
stetlioscopes now in use have a chest piece of 

hard-iiibl)er or wood with a diameter of about seven-eighths of an 
inch. Chest pieces of larger diameter than this are to be avoided 
as they are ver}- difficult to mahitain in close apposition with thin 




Fio. 49. — C a m m a n 
stethoscope With Stiff 
Tubing and Rubber 
Strap. 



Fio. 4«. — stethOiM-ope 
Fltt<Hl With Long 
Flexible Tubes, Espe- 
cially Useful When 
Examining Children. 
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chests. To avoid this difficulty the chest piece is sometimes made 
of soft-rubber or its diameter still further reduced. 

(G) The Bowles Stethoscope, — (See Figs. 50 aiid 51.) Within 
the last year thei-e has been introduced an instrument which, for 
most purposes, seems to me far superior to any other form of stetho- 
scope with which I am acquahited. Its pe- 
culiai-ity is the chest piece, 
which consists of a very shal- 
low steel cup (see Fig. 52) 
over the mouth of which a 
thin metal plate or a bit of 
pigskin is fastened. The 
metal or pigskin diaphragm 
serves simply to i)revent the 
tissues of the chest from pro- 
jecting into tlie shallow cup 
of the chest piece when the 
latter is i)ressed against the 
chest, and does not in any 
other way contribute to the 
sounds whicli we hear with 
the instriuiicnt. This is 
proved by the fact that we 
can hear as wtdl even when 
the diai)hragni is crack(*d 
acn»ss in several directions. 

With "this instrument al- 
most all sounds i)rod\ured 
within the cliest can be heard 
much more disthictly than in 
any other variety of stethoscope. Cai-diac murmurs which are in- 
audible with any other stcthoscojHj may l)e distinctly heard with this. 
EsjK^cially is this true of low-pitched murmurs due to aortic regur- 
gitation. Yet it is ust»ful for examination not merely of the heart, 
but of the lungs as well. For any one who has difficulty in hearing 
the ordinary caidiac or respiratory soimds, or for one who is par- 



Fkj. 5l». - Bowles' St«?tho- 
M.\>pe. Fnmt view. 



Fig. 51. — Bowles' 
stethoscope. 
Back view. 
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tiallj deaf, the instnunent is invaluable. Its flat chest piece makes 
it very useful in listening to the posterior portions of the lungs in 
eases of pneumonia in which the patient is too sick to be turned over 
or to sit up. Without moving the patient at all we can work the 
chest piece in under the back of the patient by pressing down the 
bed-clothes, and in this way can listen to any part of the chest 
without moving the patient. A further advantage of the instru- 
ment is that it enables us to gain an ai)proxiniately accurate idea 
of the heart sounds without undressing the patient. Respiratory 




Fig. 52.— Cbesi Piece of Bowles' Methoscope. on ibe riifht the shallow rup communicating 
with the ear tubes. On tbe left the diaphragm which (<overs the cup, and the ring which 
boldfl It in place. 

sounds cannot well be listened to through the clothes, as the rub- 
bing of the latter may simulate rales. 

There are two purposes for which I have fcnuul the Bowles 
8tetho8Coi)e inferior to the ordinary stethoscoj^e : 

(1) For listening over the apex of the lung for line rSles, f.f/.f 
in incipient j)hthisis. 

(2) For listening for superficuil sounds, such as a friction rub 
a£ a presystolic murmur. ' ^^llen I desire to listen for line rS.les at 

* It has frequently been observed, when listening with the ordinary stetho- 
scope, tliat a presystolic murmur can be l>etter heard if only the very lightest 
pressure is made with the stethoscope. The fact that a thrill is communicated 
to the chest wall, and that that thrill is connecte<l with the audible murmur 
explains my calling this murmur a superficial one. 

6 
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an ai>ex, for a friction nib, or for a presystolic murmur, I separate 
the chest piece of the Bowles stethoscope from the rubber tube which 
connects it with the rest of the instrument and slip on in its place 
the hard-rubber bell of an ordinaiy stethoscope, thei-eby converting 
the instrument into one of the ordinary form. AVith an extra hard- 
rubber bell attached or kept 
in the pocket, the instrument 
is no more bulky than an 
ordinary stethoscoi)e, and 
far more efficient. When 
used for listening to the res- 
piration, the Bowles instiai- 
ment gives us information 
similar in some respects to 
that obtained by the use of 
the free ear — that is, we are 
through it enabled to ascer- 
tain by listening at one spot 
the condition of a mucli 
larger area of the chest than 
can in any other way be in- 
vestigated. 

Owing to the fact that 
both cardiac and respiratory 
sounds ai*e magnified by the 
Bowles stethoscope, this 
instrument is especially well 
adapted for use with some 
sort of an attachment whereby several sets of ear i)ieces are so 
joined by tubing to one chest piece that several persons may listen 
at once. Bowles' multiple stethoscoj)e, fitted for six and for twelve 
observers, is seen in Figs. 53 and 54, and the method of its use in 
Fig. 55. In the teaching of auscultation this instnmient is of great 
value, saving as it does the time of the instructor and of the stu- 
dents and the sti-ength of the patient. The sounds conducted 
through any one of the twelve tubes used in this instrument are 




riii. 53. -Bowles' Multiple SiflbiKscoiKJ for Six Stu- 
dents. 
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as loud as those to be heard with a single instrument of the ordi- 
nary form, although far fainter than those to be heard with a single 
Bowles stethoscope. 

II. The Use of the Stethoscope. 

Having secured an instrument which fits the ears satisfactorily, 
the beginner may get a good deal of practice by using it upon him- 




Fio. 54.— Bowles* Multiple Stethoscope (or Twelve Students. 

self, especially upon his own heart. The chief point to be learned 
is to disregard various irrelevant sounds and to concentrate atten- 
tion upon those which ai*e relevant. Almost any one hears enough 
with a stethoscope, and most l)eginners heai- too much. No great 
keenness of hearing is required, for the sounds which we listen for 
are not, as a rule, difficult to hear if attention is concentrated upon 
them. 
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A, Sf^tettee Attention and W7t&t to I}isr^ffnr(L 

Aeconliiigly, the art of usuig a stethoscope successfully depends 
upon the aoqoisition of two powers-* 

{o) A kuow ledge of what tci disregard, (A) A sekcti"!^ atten- 




- 1*1 AVit fi," MulUjitt.' s?k'lhtjffli*ij[>f m I. »'. Twflvit? 9lu4letiy Ibtouliig at out'* 



tloa or coiircuLi.aioii ttpou tlio»e sounds which we know to be of 
importance. 

Among the eoonds which we must learn to disregaitl are the 
f oUowmg r 

(1) Noises proilueed in the room or its immediate neighlsorhood, 
but not connected with the patient himself. It is, of eourse, easier 
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to listen in a perfectly quiet room where there are no external 
noises which need to be excluded from attention, but as the greater 
part of the student's work must be done in more or less noisy 
places, it is for the beginner a practical necessity to leani to with- 
draw his attention from the vaiious sounds which reach his ear 
from the street, from other parts of the building, or from the room 
in which he is working. This is at first no easy matter, but can 
be accomplished with practice. 

(2) A\Tien the power to disregard external noises has been ac- 
quired, a still further selection must be made among the sounds 
which come to the ear through the tubes of the stethoscope. Noises 
j)roduced by friction of the chest piece of the stethoscope ujion the 
skin are esi)ecially decejitive and may closely simulate a pleural or 
pericardial friction sound. It is well for the student to experiment 
upon the nature and extent of sucli *' skin rubs " by deliberately 
mo\nng the chest piece of tlie stethoscope upon the skin and listen- 
ing to the sounds so produced. ^listakes can be avoided in the 
majority of cases by holding the chest piece of the stethoscope very 
firmly against the chest. This can ha easily done when the patient 
Ls in the reeuml)ent position, but wliea the patient is sitting up it 
may be necessary to press so hard with the cliest piece of the 
stt»thoscope as to throw the patient off his balance unless he is in 
some way supported ; accordingly, it is my practice in many cases 
to put tlie left arm around and Ix^hind the patient so as to form a 
support, against which he can lean wht»n the cliest piece of the 
stethoscojM' is ]>ressed strongly against his cliest. When listening 
to the back of the chest, the nlan(Jeu^Te is reverstMl. If the skin 
is very dry, the ribs are very prominent, or the chest is thickly 
covered with hair, it may l)e impossible to prevent the occur- 
rence of adventitious sounds due to friction of the chest piece 
upon the cliest, no matter how firmly the instrument is held. In 
case of doubt, and in any case in which a diagnosis of pleural or 
pericardial friction is in question, the surface of the chest, at tlie 
}K)int whei-e we desire to listen, should be moistened and any hair 
that may Ixj })re8ent thoroughly wetted with a s])onge, so that it 
will lie flat upon the chest. Otherwise the friction of the hair 
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under the chest piece of the stethoscope may simulate crepitant 
rSIes as closely as " skin rubs '' simulate pleural friction. 

(3) The friction of the lingers of the auscultator upon the chest 
piece or on some other part of the stethoscope frequently gives rise 
to sounds closely resembling r^les of one or another description. 
The nature of these sounds can be easily learned by intentionally 
mo^^ng the lingers upon the stethoscoi)e. They are to be avoided 
by gi'asping the mstrument as linnly as possible, and by touching it 
with as few fingers as will suffice to hold it close against the chest. 

(4) Noises produced by a shifting of the parts of the stetho- 
scope upon each other are especially fi-equent in stethoscopes made 
in several pieces and jointed together. A vaiiety of snapping and 
cracking sounds, not at all unlike certain varieties of rales, may 
thus be produced, and if we are not upon our guard, may lead to 
errors in diagnosis. Stethosco])es which liave no hinges and which 
do not come apart are far less likely to trouble us in this way. 

(5) When a rubber band is used to press the eai* pieces more 
finuly into the ears, a very peculiar sound may be produced by the 
breathing of the auscultator as it strikes upon the nibber strap. It 
is a loud musical note, and may be confused with coarse, dry rSles. 

When one has learned to recognize and to disregard the noises 
produced in the ways above indicated, there is still one set of 
sounds which are very frequently heard, yet which have no signifi- 
cance for physical diagnosis, and must therefore be disregarded ; I 
refer to 

B. Muscle Soiuids. 

Patients who hold themselves very erect while l)eing exam- 
ined, or who for any reason contract the muscles of that portion of 
the chest over which we are listening, ])roduce in these muscles a 
very peculiar and characteristic set of sounds. The contraction of 
any muscle in the body }>roduces sounds similar in quality to those 
heard over the chest, but of less intensity. 

Those who have the faculty of contracting the tensor tympani 
muscle at will can at any time listen to a typical muscle sound. 
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Or close both ears with the fingers and strongly contract the mas- 
seter muscle, with the teeth clenched. A high-pitched muscle 
sound will be heard. 

It is well also to have a patient contract one of the pectorals 
and then listen to the sound thus produced. In some cases a con- 
tinuous, low-pitched roar or drumming is all that we heai- ; in other 
cases we heai- nothing but the breath sounds during expiration, 
while during inspiration the breath sound is obscured by a series of 
short, dull, rumbling sounds, following each other at the rate of 
from five to ten in a second. Occasionally the sound is like the 
puffing of the engine attached to a pile-driver, or like a stream of 
water falling upon a sheet of metal just slowly enough to be sepa- 
rated into drops and heard at a considerable distance. As already 
mentioned, we are especially apt to hear these muscle sounds dur- 
ing forced mspiration, owing to tlie contraction of voluntary mus- 
cles during that i)ortion of the respiratory act. They are most 
often heai'd over the upper portion of the chest (over the pectorals 
in front and over the trapezius behind), but in some persons no 
part of the chest is free from them. It is a (jurious fact that we 
are not always able to detect by sight or touch the muscular con- 
tractions which give rise to these sounds, and the patient himself 
may be wholly unaware of them. Under such circumstances they 
are not infrequently mistaken for rSles, and I am inclined to think 
that many of the sounds recorded as "cnimpling," "obscure," 
"muffled," "distant," or "indeterminate" r^les are in reality due 
to muscular contractions. The adjectives " muffled " and " distant ^ 
give us an inkling as to the qualities which distinguish muscular 
sounds from rSles. Kales are more clean cut, have a more distinct 
beginning and end, seem nearer to the ear, and possess more of a 
crackling or bubbling quality than muscle sounds. 

I have made no attempt exhaustively to describe all the sounds 
due to muscular contractions and conducted to the ear by the steth- 
oscope, but have intended simply to call attention to the im]jortance 
of studying them carefully. 
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r. Other Souri*€s of Eri*m\ 

Another souree of confusion, whirli for begimiers is very tTouble- 
some, especially if thej are using the ordinanr^ form of stethoscope 
with a bell-shaped chest piec€, aiises in case the chest piece m not 
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held perfectly in apposition v^'iih the skin* If, for estauiple, the 
fitethcacope is slightly tilted to one side so that the bell m lifted 

from the skin at some ]>oint, or if one endeavors to listen ovtr 
a i^ery uneven part of the cliest on which the bell of the stethoscope 
cannot Ije made to rest closely, a roar of external noises reaches the 
ear through the ohiuk left l)etween the chest piece and the chest. 
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After a little practice one learns instantly to detect this condition 
of things and so to shift the position of the chest piece that exter- 
nal noises are totally excluded ; but by the beginner, the peculiar 
babel of external noises which is heard whenever the stethoscope 
fails to fit closely against the chest is not easily recognized, and 




Fig. 57.— Accident to be Avoided. (Stetboscope kinked.) 

hence he tends to attribute some of these external sounds to diseased 
conditions within the chest. 

Again, it is not until we have had (considerable practice that our 
sense of hearing comes instantly to XaAI us when something is wrong 
about the stethoscope itself; when, for example, one of the tubes 
is blocked, kinked, or disconnected (see Figs, biy and /)7), or when 
we are holding tlie stethoscope upside down, so that the ear pieces 
jK)int downward instead of u])ward (see Figs. 58 and 59). It is only 
when we have learned through long practice about how much we 
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ought to hear at a given point in the normal chest that we recognize 
at once the fact that we are not hearing as much as we should^ in 




Fig. ^H.-Slelhoseope Held Ri>rht Side Up. 

case some one of the above accidents has happened. Many begin- 
ners do not listen long enough in any one place, but move the chest 
piece of the stethoscope about rapidly from point to point, as they 
have seen experienced auscultators do; but it is remarkable how 
much more one can hear at a given jjoint by simply persevering and 
listening to beat after beat, or bivath after breath. It is sometimes 




Fig. 50.— stethoscope Held Wrong Side Up. 



difficult to avoid the impression that the sounds themselves have 
grown louder as we continue to listen, especially if we ai-e in any 



AUSCULTATION. 91 

doubt as to what we hear. Therefore, if we hear indistinctly, it is 
important to keep on listening, and to fix the attention successively 
upon each of the different elements in the sounds under consideration. 
In difficult cases we should use every possible aid toward concen- 
tration of the attention, and where it is possible, all sources of dis- 
traction should be eliminated. Thus, in any case of doubt, I think 
it is important for the auscultator to get himself into as comfort- 
able a position as he can, so that his attention is not distracted by 
his o^vn physical discomforts. Many auscultators shut their eyes 
when listening in a difficult case so as to avoid the distraction of 
impressions coming through the sense of sight. It goes without 
saying that if quiet can be secured in the room where we are work- 
ing, and outside it as well, we shall be enabled to listen much more 
profitably. 

AUSCULTATION OF THE LUNGS. 

In the majority of cases ordinary (juiet breathing is not forcible 
enough to bring out the sounds on which we depend for the diag- 
nosis of the condition of the lungs. Deep or forced breathing is 
what we need. 

As a mle, the patient must l)e taught how to breathe deeply, 
which is best accomplished by personally demonstrating the act of 
deep breathing and then asking him to do the same. Two difficul- 
ties are encountered : 

(«) The patient may blow out his breath forcibly and with a 
noise, since that is what he is used to doing whenever he takes a 
long breath under ordinary circimistances ; or 

(If) It may be that he cannot be made to take a deep breath at 
all. The first of these mistakes alters the sounds to be heard with 
the stethoscope in any part of the chest by disturbing both the 
rhythm and the pitch of the respiratory sounds In tliis way the 
breathing may be made to sound tubular or asthmatic throughout a 
sound chest. This difficulty can sometimes be overcome by demon- 
strating to the patient that what you desire is to have him take a 
full breath and then simply let it f/o, but 7wt blow it forcibly out. 
In some cases the patient cannot be taught this, and we have to get 
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on the best we can despite his mistakes. ^Vhen he cannot be made 
to take a full breath at all, we can often accomplish the desired re- 
sult by getting him to cough. The breath just before and after a 
cough is often of the type we desire. The use of voluntary cough 
in order to bring out rSles will be discussed later on. Another use- 
ful manoeuvre is to make the patient count aloud as long as he can 
with a single breath. The deep inspii-ation which he is forced to 
take after this task is of the type which we desire. 

I. Respiratory Types. 

In the normal chest two types of breathing are to be heard : 

(1) Tracheal, bronchial, or tubular breathing. 

(2) Vesicular breathing. 

Tracheal, hvourhialj or tubuhiv hnathliKj is to be heard in normal 
cases if the stethoscope is 2)ressed against the trachea, and as a rule 




Fio. W>.— situation of the Trachea and Primary Bronchi. 



it can also be heard over the situation of tlie primary bronchi, in 
front or behind (see Figs. GO and Gl). 

Vvskulav breath liKj is to be heard over the remaining portions of 
the lung — that is, in the front of the thorax except where the heart 
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and the liver come against the chest wall, in the back except where 
the presence of the scapulae obscures it, and throughout both axillae. 

(1) Characteristics of Vesicular Breathing, 

Vesicular breathing — that heard over the air vesicles or i)aren- 
chyma of the lung— has certain characteristics which I shall try to 
describe in terms of intensity, duration, and pitch. 




61.— situation of the Trachea and Primary Bn>nchi. 



Of the quality of the sounds heard over this poi-tion of the lung 
there is little can be said ; it sounds something like the swish of the 
wind in a grove of trees some distance off, and hence is sometimes 
spoken of as "breezy." 

The intensity, duration, and pitch of the inspiration as compared 
with that of the expiration may l)e represented as in Fig. 02. In 
this figure, as in all those to be used in description of resi>iratory 
sounds — 

(1) I represent the inspiration by an up-stroke and the expira- 
tion by a down-stroke (see the direction of the arrows in Fig. 62). 

(2) The length of the up-stroke as compared with that of the 
down-stroke corresponds to the length of inspiration compai-ed with 
expiration. 
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(3) The thickness of the up-stroke as compared with the down- 
stroke represents the intensity of the inspiration as compared with 
the expiration. 

(4) The 7><VcA of inspiration as compared with that of expi- 
ation is represented by the sharpness of the angle which the up- 



FlG. 62.- Vesicular Breatt- 
ing. 



Fig. 63.— Distant Vesicular 
Breathing. 



Fig. 64. -Exaggerated Ve- 
sicular Breathing. 



stroke makes with the perpendicular as compared with that which 
the down-stroke makes with the perpendicular. The pdch of a 
I'offuiBj be thought of in this connection to remmdus of the mean- 
ing of these symbols. 

If now we h)()k again at Fig. G2 we see that when compared 
with exi)iration (the do\Nii-stroke), the inspiration is — 

(a) More intense. 

(/y) Longer. 

(r) Higher ])it(*lied. 

Our comparison is invariably made between inspiration and ex- 
piration, and not with any other sound as a standard. 

Now, this t}i)e of breathing (which, as I have said, is to be 
heard over every portion of the lung except those portions imme- 
diately adjacent to the primary bronchi), is not heard ever^'where 
with equal intensity. It is l)est heard below the clavicles in front, 
in the axilla?, and below the scapuhe behind, but over the thin, 
lower edges of the lung, whether behind or at the sides, it is 
feebler, though still retaining its characteristic type as revealed in 
the inspiration and expiration in respect to intensity, duration, and 
pitch. To represent distant vesicular breathing graphically we 
ha^'e only to draw its symbol on a smaller scale (see Fig. 63). On 
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the other hand, when one listens to the lungs of a person who has 
been exerting himself strongly, one hears the same tjrpe of respira- 
tion, but on a lurfjer scale, which may then be represented as in 
Fig. 64. This last symbol may also be used to represent the respi- 
ration which we hear over normal but thin-walled chests ; for ex- 
ample, in children or in emaciated persons. It is sometimes known 
as "exaggerated" or "puerile'' respiration. When one lung is 
thrown out of use by disease so that increased work is brought 
upon the other, the breath sounds heard over the latter are increased 
and seem to be produced on a larger scale. Such breathing is some- 
times spoken of as " rough " breathing. 

It is very important to distinguish at the outset between the 
different tf/j^es of breathing, one of which I have just described, and 
the different degrees of loucbiess with which any one type of breath- 
ing may l^e heard. 

(2) Brtmrhtnl or Tracheal Breathing in Health. 

Bronchial breathing may l)e symbolically represented as in Fig. 
Gi>, in which tlie increased length of the down stroke corresponds 
to the increased duration of expiration, and the greater thickness 




Fir,, av - Bri)n<'hlal Brpath- FlO. WJ.— Distant Bronchial Fig. 67.— Very I/)ud Bron- 

\ufi of Moderate Intensity. Breatblng. ehlal Breathing. 

of l)ot]i lines corresponds to tlie greater intensity of both sounds, 
ex]>iratory and inspiratory, while the sharj) pitch of tlie ^'fjable^^ on 
both sides of the perpendicular corresponds to the high })itch of 
both sounds. Expiration, it will be noticed, slightly exceeds inspi- 
ration l)oth in intensity and pitc^h, and considerably exceeds it in 
duration, while as compared with vesicular breathing almost all the 
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relations are reversed. Bronchial breathing has also a peculiar 
quality which can be better appreciated- than described. 

In the healthy chest this type of breathing is to be heard if one 
listens over the trachea or primary bronchi (see above, Fig. GO), 
but practically one hardly ever listens over the trachea and bronchi 
except by mistake, and the importance of familiarizing one's self 
with the type of respiration heard over these portions of the chest 
is (hie to the fact that in certain diseases, especially in pneumonia 
and phthisis, we may hear bronchial breathing over the pareurhijma 
of the lung where normally vesicular breathing should l)e heard. 

The student should familiarize himself with each of these types 
of bi'eathing, the vesicular and the bronchial, concentrating his at- 
tention as he listens first u[)on the inspiration and then upon the 
ex])iration, and comparing tliem with each other, first in duration, 
next in intensity, and lastly in pitch. To those who have not a 
musical ear, high-pitched sounds convey the general impression of 
being shrill, while low-pitched sounds sound hollow and empty, but 
the distinction between intensity and [>itch is one comparatively 
difficult to master. Distant broncliial breathing may be repre- 
sented in Fig. ()(), and is to be heard over the back of the neck 
opposite the i)osition of the trachea and bronchi. Fig. 67 repre- 
sents very loud bronchial breathing such as is sometimes heard in 
pneumonia. 

(3) Ih'onchn-Vi'sirnhir Brrnthuifj In IfcfiJfh, 

As indicated by its name, this type of breathing is intermediate 
between the two just descrilxHl, hence the terms ** mixed breath- 
ing," or "atypical breathing " (" unlx»stimmt "). Its characteristics 
may l)e symbolized as in Fig. 08. In the normal chest one can l)e- 
come familiar with broncho-vesicular breathing, by examinmg the 
a]wx of the right lung, or by listening over the trachea or one of the 
j)rimary bronchi, and then moving the stethoscope half an inch at 
a time toward one of the nipples. In the course of this journey 
one passes over pomts at which the breathing has, in varj'ing de- 
grees, the characteristics intermediate l)etween the bronchial type 
from which we started and the vesicular type toward which we are 
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moving. Expiration is a little longer, intenser, or higher pitched 
than in vesicular breathing, and inspiration a little shorter, feebler. 





r 



Fig. 68.— Two Common Tjmes of BPfwictio- 
Vesirular BreatbiDfC. 



Fig. 00.— Distant Broncbo-Veslcular Breatb- 



or lower pitched ; but since these characteristics are variously com- 
bined, there are many subvarieties of broncho-vesicular breathing. 
Fig. 09 represents two types of distant broncho-vesicular breath- 
ing. 

(4) Emjthi/scnmtous JJredfliuifj, 

A glance at Fig. 70 will call up the most important features of 
this ty]>e of resi)iration. The inspiration is short and somewhat 
feeble, but not otherwise remarkable. The exi)iration is long, 
feeble, and low i)itched. This type of breathing is the rule in 
elderly persons, particularly tliose of the male sex. 

(5) Asthmatic Hveathinfj. 

Fig. 71 differs from emphysematous only in the greater intensity 
of the expiration. In this type of breathing, however, both sounds 



Fig. 70.— EmphyHematoua Breathing. 



Fig. 71. — A.sthinatic Breathing. 0, «, 8. 
squeaking (nui.sU'nl) Tt\e&. 



are usually obscured to a gi'eat extent by the presence of piping and 
squeaking rales (see below). 
7 
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(6) Interrupted or " Cogwheel '^ Breathing, 

As a rule, only the iiispiratioix is interrupted, being transformed 
into a series of short, jerky puffs as shown in Fig. 72. Very rarely 
the expiration is also divided into segments. When heard over the 
entire chest, cogwheel breathing is usually the result of nervous- 
ness, fatigue, or chilliness on the patient's part. With the removal 
of these causes this type of respiration then disappears. If, on the 
other hand, cogwheel respiration is confined to a relatively small 
portion of the chest, and remains present despite the exclusion of 





FlO. 72.— Cogwheel Breathing. Fio. 73.— Metainorph«>singBreathinflr. 

fatigue, nervousness, or coUl, it points to a local catarrh in the finer 
bronchi such as to render dittieult the entrance of air into the alve- 
oli. As such, it has a certain significance in the diagnosis of early 
phthisis, a significance similar to that of rales or other signs of 
localized bronchitis (see below) . 

(7) Amphoric or CarernoKs Breathing (see Ijelow, p. 103). 

(8) Metamorphosing Breathing. 

Occasionally, while we are listening to an mspi ration of normal 
pitch, intensity, and quality, a sudden metamorphosis occurs and the 
ty])e of bi*eathing changes from vesicular to bronchial or amphoric 
(see Fig. 7.S), or the intensity of the breath sounds may suddenly 
be increased without other change. These metamorj)hoses are usu- 
ally owing to the fact that a j)lugged bronchus is suddenly oi)ened 
by the force of the insi)ired air, so that the sounds conducted 
through it become audible. 
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II. Differences between the Two Sides of the Chest. 

Over the apex of the right liuig — that is, above the right clavi- 
cle ill front, and above the spine of the scapula behind — one hears 
in the gieat majority of normal chests a distinctly broncho- vesicu- 
lar type of bi-eathing. In a smaller number of cases this same 
type of breathuig may be heard just below the right clavicle. 
These facts cannot be too strongly insisted upon, since it is only 
by bearing them in mind that we can avoid the mistake of diagnos- 
ing a beginning consolidation of the right apex where none exists. 
llrenth sounds which ore jtcrfectlff normnl orer the right apex would 
mean serious disease if heard orer similar 2*ot*tions of the left lujig. 
It will be remembered that the aj)ex of the right lung is also duller 
on j»ercussion than the corresi)ondhig portion of the left, and that 
the voice sounds and tactile fremitus are normally more intense on 
the right (see Fig. 32). 

Occasionally one finds at the base of the right lung i)osteriorly 
a slightly feebler or more broncho-vesicular type of breathing than 
in the corivsponduig i)ortion of the left lung. 

III. Pathological Modifications of Vesicular Breathing. 

Having now distinguished the different t}i)es of breathing and 
descril)ed their distribution in the normal chest, we must return to 
tlie normal or vesicular breathing in order to enumerate certain of 
its modifications which are important in diagnosis. 

(1) Exaggerated Vesictdar Jireafhitig (" Compensatorg " Breathing). 

(a) It has ali*eady been mentioned that in chiltlren or hi adults 
with very thin and flexible chests the normal bi*eath sounds are 
heard with relatively great distinctness; also that after any exer- 
tion which leads to abnormally deej) and forcible breathing a simi- 
lar inci-ease in the intensity of the resj)iratory sounds naturally 
occurs. 

(ft) The term "rompensatorg hreath in g,'^ or " vicarious " breath- 
ing, refers to vesicular breathing of an exaggt»rated ty])e, such as is 
heard, for example, over the whole of one lung when the other lung 
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is thrown out of use by the pressure of an accumulation of air op 
fluid in the pleural cavity. A similar exaggeration of the breathing 
upon the sound side takes place when the other lung is solidified, 
as by tuberculosis, pneumonia, or malignant disease, or when it is 
compressed by the adhesions following pleuritic effusion, or by 
a contraction of the bones of that side of the chest such as occurs 
in spinal curvature. 

(2) l>uninis]u'd Vi'slcuhtr Breatliing. 

The causes of a diminution in the intensity of the breath sounds 
without any change in their ty])e are very numerous. I shall men- 
tion them in an order corresj)onding as nearly as possible to the 
relative frequency of their occurrence. 

(a) Fluhlj Air, or Solid iti the Pleural Cavity. — Probably the 
commonest cause for a diminution or total abolition of normal 
breath sounds is an accumulation of fluid in the pleural cavity such 
as occurs in inflammation of the i)leura or by transudation (hydro- 
thorax). In such cases the layer of fluid intervening between the 
lung and the stethosc()i)e of the auscultator causes retraction of the 
lung so that little or no vesicular murmur is produced in it, and 
hence none is transmitt^'d to the ear of the auscultator. An ac- 
cumulation of air in the pleural cavity (pneumothorax) may dimin- 
ish or alxdish the breath sounds precisely as a layer of fluid does ; 
in a somewhat diflVrcnt way a thickening of the costal or pulmo- 
nary jdeura or a malignant growth of the chest wall may render 
the breath sounds feeble or prevent their being heard In^cause the 
^'ibrations of the thoracic sounding-board are thus deadened, ^^^lich- 
ever of these causes, fluid or air or solid, intervenes between the lung 
and the ear of the auscultator, the breath sounds are deadened or 
diminished without, as a ruh», any modification of their tyj>e. The 
amount of such diminution depends roughly on the thickness of the 
layer of extraneous sid)staiu'e, whether fluid, air, or solid. 

Total absence of breath sounds may therefore lx» due to any one 
of these cjiuses, provided the layer intervening between the lung and 
chest wall is of suflicient thickness to j)ro(luce comjdete atelectasis 
of the lung or to deaden the vibrations of the chest wall. 



AUSCULTATION. 101 

{h) Emphysema of the hnig, by destrojing its elasticity and re- 
ducing the extent of its movements, makes the breath sounds i-ela- 
tively feeble, but seldom, if ever, alx)lishe8 them altogether. 

(r) In hi'onchitls the breath sounds are usually considerably di- 
minished owing to the filling up of the bronchi with seci*etion. 
This diminution, however, usually attracts but little attention, 
owing to the fact that the bubbling and squeaking sounds, which 
result from the passage of air through the bronchial secretions, dis' 
tract our notice to such an extent that we find it difficult to con- 
centrate attention upon the breath sounds, even if we do not forget 
altogether to listen to them. When, however, we succeed in listen- 
ing throitf/h the nVcs to the breath sounds themselves, we usually 
notice that they are very feeble, especially over the lower two- 
thirds of the chest. (Eilema of the lung m2Ly diminish the breath 
sounds in a similar way. 

(//) rn'ui In the thorax J such as is produced by dry j>leurisy or 
intercostal neuralgia, diminishes the breath sounds Wcause it leads 
the patient to restrain, so far as possible, the movements of his 
chest, and so of his lungs. If, for any other i*eason, the full ex- 
pansion of the lung does not take i)laee, whether on account of the 
feebleness of the resj>iratory movements or In^cause the lung is me- 
chanically hindered by the i)resence of pleuritic atlhesions, the 
bivath sounds ai-e ])roi)ortionately ferble. 

(^) OerhiHion of the upper air passages, as by spasm or oedema 
of the glottis, renders tlie breathing very feeble on both sides of 
the cliest. If one of tlie jnimary bronchi is occluded, as by a for- 
eign body or by j)ressure of a tumor or enlarged gland f nmi without, 
we get a unilateral enfeeblement of the breathing over the corre- 
sj)onding lung. 

(./*) Occasionally a paralysis of the musch»s of resj)iration on one 
or both sides is found to result in a unilateral or bilateral enfeeble- 
ment of the breathing. 

It shouhl l)e rememl)ei-ed, when estimating the intensity of the 
breathing, that the sounds heard over the right lung ai-e, as a rule, 
slightly mon* fet^ble than those heard over the left lung in tho 
iionual chest. 
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IV. Bronchial or Tubular Breathixg in Disease. 

(rt) I have already desci-ibetl the occurrence of bronchial breath- 
ing in parts of the normal chest, namely, over the trachea and pri- 
mary bronchi. In disease, bronchial bivathing may be heard else- 
whei-e in the chest, and usually points to solidification of that portion 
of lung from which it is conducted. It is heard most conunonly in 
phthisis (see below, p. 249). 

{b) Crotfjftfus jtfU'ifinotiit( is probably the next most frequent 
cause of bronchial breathing, although by no means every case of 
croupous pneumonia shows this sign. For a more detailed account 
of the condititnis under wliich it does or does not occur in crouj)ous 
pneumonia, see Ixdcnv, p 2l>[). Lobular pneumonia is rarely mani- 
fested by tubular breathing. 

{e) In alx>ut one-third of the cases of pleuritic effusion distant 
broncliial breathing is to be lieard over the fluid. On account of 
the feebleness of the breath sounds in such cases they are often 
])Ut down as absent, as we are so accustomed to associate intensity 
with the bronchial type of breathing. One should be always on 
the watch for any (h»gree of intensity of bronchial breathing from 
the feeblest to the most distinct. 

(d) Rarer causes of broncliial breathing are hemorrhagic infarc- 
tion of the lung, syi)hilis, or malignant disease, any one of which 
may cause a solidification of a i)ortion of the lung. 

V. BK(L\rno-VKSlrULAU IJlJKATHIN'G IX DiSEVSE. 

Respiration of this type should l)e carefully distinguished from 
puerile or exaggerated breathing, in which we hear the normal vesic- 
ular respiration ujjon a large scale. I have ali^ady mentioned 
that broncho-vesicular breathing is normally to l)e heard over the 
apex of the right lung. In disease, broncho-vesicular breathing is 
heard in other i)ortions of the lung, and usually denotes a moderate 
degree of solidification of the lung, such as occurs in early phthisis 
or in the earliest and latest stages of croupous pneumonia. In cases 
of jdeuritic effusion, one can usually hear broncho- vesicular breath- 
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ing over the upper portion of the affected side, owing to the retrac- 
tion of the hiug at that point. 

VI. Amphoric Breathing (Amphora = A Jar). 

Resj)irations having a hollow, empty sound like that produced 
by blowing across the top of a bottle, are occasionally heard in dis- 
ease over pulmonary cavities {e,fj,y in phthisis) or in pneumothorax, 
i.i\y under conditions in which the air passes in and out of a large 
empty cavity v. ithin the chest. Amphoric breathing never occurs 
in health. The pitch of both sounds is low, but that of expirathn 
lower than that of inspiration. The intensity and duration of the 
scnnids vary, and tlie distinguishing mark is their quality which 
resembles that of a whispered ** W/o." 

VII. Eales. 

The term '* rfdes " is ajiplied to sounds produced by the passage 
of air through bronchi whi(.*h contain mucus or pus, or which are 
narrowed by swelling of their walls. ' Kfilcs are best classified as 
follows : 

(1) Moist or bubbling rSles, including (a) coarse, (h) medium, 
and (r) tine rfilrs. 

(2) Dry or crackling rftles (large, medium, or tine). 

The smallest varieties of this type are known as *' crepitant " or 
** subcrepitant " r&les. 

(.S) Musical rSles (high or low i)itched). 

Eacli of these varieties will now l)e described more in detail. 

(1) Moist or nithhllnij liales, 

Thti nature of these is sutficiently indicated by their name. 
Tlie coarsest or largest bubbles are those ju'oduced in the tracheal 
and ordinarily known as the "r/m/A rottle.^^ Tracheal rSles occur 

> Kftles are of all auscultatory phenomena the easicHt to appreciate, pro- 
vided we exclude various accidental Kounds which may be tran8mitte<l to the 
ear a» a reHult of friction of the 8teth«)Hcope against the skin or against the 
fingers of the observer. (See above, page 80.) 
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in any condition involving either profound unconsciousness or very 
great weakness, so that the secretions which accumulate in the 
trachea are not coughed out. Tracheal rales are by no means a 
sure precursor of death, although they are very common in the 
moribund state. They can usually be heard at some distance from 
the patient and without a stethoscope. In catarrh of the larger 
bronchi large bubbling rales are occasionally to be 
heard. In phthisical cavities one sometimes heai*s 
coarse, bubbling r^les of a very metallic and gurgling 
quality (see below, p. !2i}2). The finer grades of moist 
rSles correspond to the finer bronchi. 

In the majority of eases moist r^les are most numer- 

Fio. Tii-Expio- ^^^^ during inspiration and especially during the latter 

sion of Fine part of this act. Their relation to res]uration may be 

ofiMpiration. represented grajihieally a.s in Fig. 74, using large dots 

for coarse rSles and small dots for fine r^es. !Musical 

rftles can be symbolized by the letter S (squeaks). 

(2) Crncklinfj Hales. 

These differ from th(» preceding variety merely by the absence 
of any distinct bubbling qiudity. Thej- are usually to be heard in 
cases of bronchitis in which the secretions are unusually tenacious 
and vischi. They are especially {\\^t to come at the end of inspira- 
tion, a large nunilxu* l)eing evohvd in a very short si)ace of time, so 
that one often si)eaks of an " explosupn of fine crackling rSles " at 
the end of insi)irati()n. Crackling r^les are to be heard in any one 
of the conditions in which bubbling rSles occur, but are more fre- 
quent in tul>erculosis than in sini])le bronchitis. 

Crepitant rd/fs, which represent the finest sounds of this type, 
are very much like the noise which is heard when one takes a lock 
of hair l)etween the thumb and first finger and rubs the hairs upon 
each other while holding them close to the ear. A very large num- 
ber of minute crackling sounds is heard following each other in 
rapid succession. To the mex]>erienced ear they may seem to blend 
into a continuous sound, but with practice the component parts may 
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be distinguished. This type of r^les is especially apt to occur dur- 
ing inspiration alone, but not very infrequently they are heard 
during expiration as well. From subcrepitant rSles they are dis- 
tinguished merely by their being still finer than the latter. ' Sub- 
crepitant rSles are often mixed ^vith sounds of a somewhat coarser 
type, while crepitant rSles are usually all of a size. If the 
chest is covered with hair, sounds precisely like tliese two varieties 
of rdles may be heard when the stethoscope is placed ui)on the hairy 
portions. To avoid mistaking these sounds for r&les one must 
thoroughly wet or grease the hair. 

Crepitant Bales in Atelectasis, 

Crepitant and subcrepitant r^les are very often to be heard along 
the thin margins of the lungs at the base of the axillae and in the 
back, especially when a patient who is breatliing superficially first 
begins to take deep breaths. In such cases, they usually disappear 
after the few first respirations, and are then to l)e explained by the 
tearing apart of the slightly agglutinated surfaces of the liner bron- 
chioles. 

It is by no means invariably the case, however, that such sub- 
crepitant r&les are merely transitory in their occurrence. In a large 
number of cases they persist desi)ite deep breathing. The fre- 
quency of subcrepitant rfiles, i)ersistent or transitory, heard over 
the inferior margin of the normal lung at tlie l)ottom of the axilla, 
is showni by the following figures : Out of 350 normal chests to 
which I have listened especially for tliese rftles, I found 228, or 61 
per cent, which showed them on one or both sides. They are very 
rarely to be heard in persons under twenty years of age. After 
forty-five, on the other hand, it is unusual to find them absent. 
In my experience they are considerably mon» freipient in tlie situa- 
tion shown in Fig. 124 than in any other j)art of the lung, but they 
may 1k» occasionally heard in the back oy elsewhere. In view of 

* A distinction was formerly drawn between crepitant and subcrepitant 
r&les, on tlie ground that the latter were heard during both respirator}- sounds 
and the former only during inspiration, but this distinction cannot be main- 
tained and is gradually being given up. 
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these facts, it seems to me that we must recognize that it is almost 
if not quite jjhysiological to find the liner varieties of crackling 
rfiles at the base of the axillae in persons over forty years old. I 
have supposed these rales to be due to a partial atelectasis result- 
ing from disease in the thin lower margin of the lungs. Such por- 
tions of the lung are ordinai'ily not expanded unless the respirations 
are forced and deep. This explanation would agree with the obser- 
vations of Abrams, to which 1 shall refer later (see below, p. 290). 

(b) Crepitant or subcrepitant rales are also to be heard in a 
certain portion of cases of pneumonia, in the very earliest stages 
and when resolution is taking jdaee ("crejatans redux"). More 
rarely this type of rSle may 1k^ heard in connection with tubercu- 
losis, infarction, or cedenia of the lung. 

In certain cases of dry pleurisy tliere occur fine crackling 
sounds which can scarcely be differentiated from subcrepitant rSles. 
I shall return to the descrii)tiou of them in speaking of pleural 
friction (see Ixdow, p. 271). 

The passage of air throu^^'h bronchial tubes narrowed by in- 
flammatory swelluig of their lining membrane (bronchitis), gives 
rise not infrecpiently to a multitude of musical sounds. Such a 
stenosis tK'curring in relatively large bronchial tubes produces a 
deep-toned y/v^f^/////// sound, while narrowhig of the liner tubes re- 
sults in jtijflnff, miuvnkimjj (rhlstJitHj noises of various qualities. 
Such sounds are often known as " di'tj ruh's " in contradistinction 
to the *' hKhhluHj nVcs " above dei5cril)ed, but as many non-musical 
crackling rales have also a very dry sound, it seems to me best to 
ap]dy the moi-e distinctive term *" iniisionh rales ^^ to all adventitious 
sounds of distinctly musical quality which are i)roduced in the 
bronchi. Musical rales are of all adventitious sounds the easiest 
to recognize but also the most fugitive and changeable. They ap- 
l)ear now here, now there, shifting from minute to minute, and may 
totally disaj)pear from the chest and reappear again within a very 
short time. This is to some extent true of all varieties of rSles, 
but esj)ecially of the squeaking and groaning varieties. 
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Musical r&les are heard, as a rule, more distinctly during expira- 
tion, especially when they occur in connection with asthma or em- 
physema. In these diseases one may hear quite complicated chords 
from the combinations of rSles which vary in pitch. 

VII. The Effects of Cough. 

The influence of coughing upon rSles is usually very marked. 
Its effect may be either to intensify them and bring them out where 
they have not i)reviously l)een heard, or to clear them away alto- 
gether. Other effects of coughing upon physical signs will be 
mentioned later on in the chapters on Pneinnonia and Phthisis. 

VIII. TlEI KAL FkICTIOX. 

The surfaces of the liealthy jdeural cavity are lubricated with 
sufficient serum to make them pass noiselessly over each other dur- 
ing the movements of respiration. But when the tissues become 
abnormally dry, as in Asiatic cholera, or when the serous surfaces 
are roughened by the i)resence of a iibrmous exudation, as in ordi- 
nary jdeurisy, the rubbing of the two pleural surfaces against one 
another produces peculiar and very characteristic sounds known as 
^^ pleural friction soundit,'' The favorite seat of pleural friction 
sounds is at the lx)ttom of the axilla, i.e., where the lung makes 
the widest excursion and where the costal and diaphragmatic pleura 
are in close apposition (see Fig. 33). In some cases pleural fric- 
tion sounds are to l)e heard altogether below the level of the lung. 
In others they may extend up several inches above its lower mar- 
gin, and occasionally it happens that friction may be appreciated 
over the whole lung from tlie top to tlu? bottom. Very rarely 
friction sounds are heard only at the ai)ex of the lung in early 
tul)erculosis. 

The sound of pleural friction may l)e closely imitated by hold- 
ing the thumb and foi-efinger close to the ear, and nibbing them 
past each other with strong ]>ressure, or by pressing the palm of 
one hand over the ear and rubbing upon the back of tiiiis hand with 
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the fingers of the other Pleural friction is usually a catchy, 
jerky, interrupted, in-egular sound, and is apt to occur during in- 
spiration only, and particularly at the end of this act. It may, 
however, be heard with both respiratory acts, but rarely if ever 
occurs during expiration alone. The intensity and quality of the 
sounds vary a great deal, so that they may be compared to f/razbifj, 
niUbinfjj 7*aajjtn(/y and rreaklinj soiuids. They are sometimes spoken 
of as ** leather),', ^^ Asa rule, they seem very near to the ear, and are 
sometimes startlingly loud. In many ea^es they cannot be heard 
after the patient has taken a few full breaths, probably because the 
rough pleural surfaces are smootlied down temporarily by the fric- 
tion which deep breathing jiroduees. After a short rest, however, 
and a period of superficial breathing, pleural friction soimds often 
return and can be heard for a sliort time with all their former in- 
tensity. They are increased by pressure exerted upon tlie outside 
of the chest wall. Such pressure had In^st be made with the hand 
or with the Bowles stethoscoi)e, shice the sharp edges of the chest- 
piece of the ordinary stethosc()i)e may give rise to considerable 
pain ; but if such pressure is made with the hand, one must be 
careful not to let the hand shift its position upon the skin, else 
rubbing sounds may thus Ije i)rodueed which perfectly simulate 
pleural friction. In well-marked cases jileuritic friction can be 
felt if the palm of the hand is laid over the suspected area; occa- 
sionally the sound is so loud that it can be heard by the patient 
himself or by those around him. 

In doubtful cases, or when a friction somid appears to have 
disappeared, and when one wishes to bring it out again, there are 
several manoeuvi-es suggested by Abrams for obtaining this end. 

{a) The Arm Monwurre, 

The patient suspends resj)iration altogether, and the arm upon 
the affected side is raised over the head by the i)atient himself or 
by the physician, as in performing Sylvester's method of artificial 
res]uration . During this movement we listen over the suspected area. 
" By this manoeu\Te the movement of the parietal against the vis- 
ceral pleura is opposite in direction to that occurring duiiug the 
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respiratory act, and for this reason the pleuritic sound may often 
be elicited after it has been exhausted in the ordinary act of breath- 
ing.'' 

(b) The Decubital MaruBuvre. 

"Let the patient lie upon the affected side for a minute or two, 
then let him rise quickly and suspend respiration. Now listen over 
the affected area, at the same time directing the patient to take a 
deep breath.'' 

Pleuritic friction sounds are distinguished from rSles by their 
greater supei-ficiality, by their jerky, interrupted character, by the 
fact that they are but little influenced by cough, and that they are 
increased by pressure. It has already l)een mentioned, however, 
that there is one variety of sounds which we have eveiy reason to 
think originate in the pleura, which cannot be distinguished from 
certain vaiieties of crackling bronchial r^les. Such sounds occur 
chiefly in connection with phthisical processes, in which both pleu- 
risy and bronchitis are almost invariably present, and it is seldom 
of importance to distmguish the two, 

IX. Auscultation of tite Spoken or Whispered Voice Sounds. 
The more important of these is : 

(a) The IHiispered Voice. 

The patient is directed to whisper "one, two, three," or 
"ninety-nine," while the auscultator listens over different portions 
of the chest to see to what degree the whispered syllables are trans- 
mitted. In the great majority of normal chests the whisjHjred 
voi(re is to be heard only over the ti-achea and primary bronchi in 
front and behind, while over the remaining ])ortions of the lung 
little or no sound is to be heard. When, on the other hand, solidi- 
fication of the lung is present, the whisj>ercd voice may be dis- 
tinctly heard over portions of the lung relatively distant from the 
trac»hea and bronchi ; for example, over the lower 1o1h?s of the lung 
Ix'hind. The usefulness of the whisj)ered voice in the search for 
small areas of solidiflcation or for the exact boiuidaries of a solidi- 
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fied area is very jjreat, especially when we desire to save the patient 
the pain and fatigue of taking deep breaths. Whispei-ed voice 
sounds are practically equivalent to a forced expiration and can be 
obtained with very little exertion on the patient's part. The in- 
creased transmission of the whispered voice is, in my opinion, a 
more delicate test for solidification than tubular breathing. The 
latter sign is present only when a considerable area of lung tissue 
is solidified, wliile the increase of the whispered voice may be ob- 
tained over much smaller arears. Ivetraction of the lung above the 
level of a j)leural effusion causes a moderate increase in the trans- 
mission of the whisi)ercd voice, and at times this increased or bron- 
chial whisper is to Ije heard over the fluid itself, probably by trans- 
mission from the comi)ressed lung above. 

\Miere the lung is com]>letely solidified the whispered words 
may be clearly distinguished over tlie att'ected area. In lesser de- 
grees of solidification the syllables are more or less blurred. 

(Jt) T/tr Spoh'en Voire. 

The e\'idence given us by listening for the spoken voice in vari- 
ous i)arts of the chest is considerably less in value than that obtained 
through the whisju'red voice. As a nile, it corresponds with the 
tactile fremitus, l)eing increased in intensity by the same causes 
which increiuse tactile fremitus, viz., solidification or condensation 
of the lung, and decreased by the same causes which decrease tac- 
tile fremitus— namely, by the presence of air or water in the pleu- 
ral cavity, by tin* thickening of the i)leura itself, or by an ob- 
stniction of the bronchus leading to the i)art over whicli we are 
listening. In some cases the ])resence of solidification of the lung 
gives rise not merely to an increase in transmission of the spoken 
voice, but to a change in its (piality, so that it sounds abnormally 
concentrated, nasal, and near to the listener's ear. The latter 
change may be lieard over areas where tactile fremitus is not in- 
creased, and even where it is diminished. AVhere tliis change in 
the quality of the voice occurs, the actual words spoken can often 
be distinguished in a way not usually possible over either normal 
or solidified lung. "Bronchophony," or the distinct transmission 
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of audible words, and not merely of diffuse, unrecognizable voice 
sounds, is considerably commoner in the soliditications due to pneu- 
monia than in those due to ])hthisis; it occurs in some cases of 
pneumothorax and pulmonary cavity. 

(<•) Efjojjhonij, 

Anion g the least important of the classical physical signs is a 
nasal or squeaky quality of the sounds which reach the observer's 
ear when the patient speaks in a natural voice. To this peculiar 
quality of voice the name of "egophony" has been given. It is 
most frequently heard in cases of moderate-sized pleuritic effusion 
just about the level of the lower angle of the scapula and in the 
vicinity of that point. Less often it is heard at tlie same level in 
front. It is very rarely heard in the upper portion of the chest 
and is by no means constant either in j)leuritic effusion or in any 
other condition. A point at which it is heard corresponds not, as 
a rule, with the upper level of the accumulated fluid, as has been 
frequently supposed, but often with a j)oint about an inch fartlier 
down. The presence of egophony is in no way distinctive of pleu- 
ritic effusions and may be heard occasionally over solidified lung. 

X. Phenomena Peculiar to PNErMOHYDROTHORAx and Pneu- 

MOPYOTHORAX. 

(1) Sucrusslon, 

Now and then a ])atient consults a physician, complaining that 
ht^ hears noises inside him as if water were l)eing shaken about. 
One such ])atient expressed himself to me to the effect that he felt 
"like a half-emjjty bottle." In the chest of such a patient, if one 
presses the ear against any i)orti()n of the thorax and tlien shakes 
the whole patient strongly, one may hear loud splashing sounds 
known technically as ^^ sucrusslnti.^'' Such sounds are absolutely 
diagnostic of the pn^sence of hnth air ami flu 'ul in the cavity over 
which they are heard. Very frequently they may he detected by 
the physician when the patient is not aware of their pivsence. Oc- 
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casionally the splashing of the fluid within may be felt as well as 
heard. It is essential, of course, to distinguish suecussion due to 
the presence of air and fluid in the pleural cavity from similar 
sounds produced in the stomach, but this is not at all difficult in 
the majority of cases. It is a bare possibility that suecussion 
sounds may l)e due to the presence of air and fluid in the pericar- 
dial cavity. 

It is important to remember that suecussion is never to be 
heai'd in simple pleuritic efl:usion or hydrothorax. The presence of 
air, as well as liquid, in the pleural ca\dty is absolutely essential to 
the production of suecussion sounds.* 

(2) Mrfnillc TifiJchi or FnUnifj-Drop Sound. 

When listening over a pleural cavity which contains both air 
and fluid, one occasionally hears a licpiid, tinkling sound, due pos- 
sibly to the imi)aet of a dro}) of licpiid falling from the relaxed 
lung above into tlie accumulated fluid at the bottom of the pleural 
caWty, and i)ossibly to rah\s produced in the tissues around the 
cavity. It is stated that this i)hysical sign may in rare cases be 
observed in large-sized })hthisical cavities as well as in pneumohy- 
drothorax and pneumopyothorax. 

(3) The LuiKj- Fistula Sound. 

AMien a ])erf oration of the limg occurs below the level of the 
fluid accumulated in the pleural ca^dty, bubbles of air may be forced 
out from the lung aiid up through the fluid with a sound reminding 
one of that made by children when blowing soap-bubbles. 

' It is well for tlie student to try for himself the following experiment, 
which I have fouud useful in impressing these facts upon the attenttpn of 
classes in physical diagnosis: Fill an ordinary rubber hot-water bag to the 
brim with water. Invert it and squeeze out forcibly a certain amount (per- 
haps half) of the contents, by f?i*asping the upper end of the bag and compress- 
ing it. While the water is thus being forced out, screw in the nozzle of the 
bag. Now shake the whole bag, and it will be found impossible to produce 
any splashing sounds owing to the fact that there is no air in the bag. Un- 
screw the nozzle, admit air, and then screw it in again. Now shake the bag 
again and loud splashing will be easily heard. 
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CHAPTER V. 

AUSCULTATION OF THE HEART. 

I. '•Valve Areas.'* 

Ix the routine examination of the heart, most observers listen 
in four places : 

(1) At the apex of the heart in the fifth intercostal space neai 
the nipple, the ^^ mitral areaJ'^ 



Aortic sm.' 



Ttlcusidd aret. 




M-^ Pulmonic aret. 



Mltnl 



Fig. 75.— Tbe ValvA Areti. 

»■ 

(2) In the second left intercostal space near the sternum, the 

^* pulmonic area.^* 

(3) In the second right intercostal space near the sternum, the 
" aortic area. ^' 

(4) At the bottom of the sternum near the ensiform cartilage, 
the ^^ tricuspid area.^* 

These points are represented in Fig. 75 and are known as 
8 
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^^ valve areas.^^ They do 7iof correspond to the anatomical position 
of any one of the four valves, but experience has shown that sounds 
heard best at the apex can be i)roved (by i^ost-mortem examination 
or otherwise) to be produced at the mitral orifice. Similarly sounds 
heard best in the second left intercostal space are proved to be 
produced at the pulmonary orifice ; those which are loudest at the 
second right intercostal space to be produced at the aortic orifice ; * 
while those which are most distinct near the origin of the ensiform 
cartilage are produced at the tricuspid orifice. 

II. The Xokmal Heart Souxds. 

A glance at Fig. 75, which rei)resents the anatomical positions 
of the four valves above referred to, illustrates what I said above ; 
namely, that the traditional valve areas do not correspond at all 
with the anatomical })()sition of the valves. If now we listen in 
the " mitral (nm,^^ that is, in the region of the apex impulse of the 
heart, keeping at the same time one finger on some pomt at which 
the cardiac impulse is ])ali)able, one hears with each outward thrust 
of tlie heart a low, dull sound, and in the period between the heart 
beats a second sound, shorter and sharper in quality.' 

That which occurs with the cardiac impulse is known as the 
Jirst sou ml : that which occurs between each two beats of the heart 
is known as the second sound . The second sound is generall}- ad- 
mitted to be due to the closure of the semilunar valves The cause 
of the first sound has Ix^en a most fruitful source of discussion, and 
no one explanation of it can he said to \ye generally received. Per- 
haps the most commonly accepted \'iew attributes the first or 
systolic sound of the heart to a combination of two elements — 

{a ) The contraction of the heart muscle itself. 

(Jt) The sudden tautening of the mitral curtains. 

Following the second sound there is a pause corresponding to 

' For exceptions to this rule, see below, page 176. 

^ The first sound of the heart, as heanl at the apex, may be imitated by 
holding a linen handkerchief by the corners and suddenly tauteuiDg one of the 
borders. To imitate the second sound, use one-half the length of the border 
instead of the whole. 
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the diastole of the heart. Normally this pause occupies a little 
more time than the first aiid second sounds of the heart taken to- 
gether. In disease it may be much shortened. 

The first sound of the heart is not only longer and duller than 
the second (it is often spoken of as " booming ^' in contrast with the 
" snapping " quality of the second sound) but is also considerably 
more intense, so that it gives us the imijression of being accented 
like the first s^-Uable of a trochaic rhythm. After a little practice 
one grows so accustomed to this rhythm that one is apt to rely upon 
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Fio. 76.— Anatomical Position of the Cardiac Valves. 



his ai)preciation of the rhythm alone for the identification of the 
systolic sound. This is, however, an unsafe practice and leads to 
many errors. Our impression as to which of the two sounds of each 
cardiac cycle cori-esponds to systole should always be verified either 
by sight or touch. We must either see or feel the cardiac impulse 
and assure ourselves that it is synchronous with the heart sound 
which we take to be systolic* This pohit is of especial importance 
in the recognition and identification of cardiac murmurs, as will be 
seen presently. 

' When the cardiac impulse can be neither seen nor felt, the pulsation of 
the carotid will generally guide us. The radial pulse is not a safe guide. 
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So far, I have been describing the normal heart soirnds heard 
in the "mitral area," that is, at the apex of the heart. If now we 
listen over the pulmonary area (in the second left intercostal 
space), we lind that the rhythm of the heart sounds has changed 
and that here the stress seems to fall upon the "second sound," 
t€., that corresponding to the beginning of diastole; in other 
words, the first sound of the heai-t is here heard more feebly and 
the second sound more distinctly. The shaq), snapping quality of 
the latter is here even more marked than at the apex, and despite 
the feebleness of the first soiuid in this area we can usually recog^ 
nize its relatively dull and prolonged quality 

Over the aortic area (I.e., in the second right interspace) the 
rhythm is the same as in the j)ulmonary ai-ea, although the second 
sound may be either stronger or weaker than the corresponding 
sound on the other side of the sternum (see below, p. 118). 

Over the tricuspid area one hears sounds practically indistin- 
guishable in quality and in rhythm from those heard at the apex. 

When the chest walls are thick and the cardiac soimds feeble, 
it may be difficult to hear them at all. In such cases the heart 
sounds may be heard much more distinctly if the patient leans for- 
ward and toward his own left so as to bring the heart closer to the 
front of the chest. Such a position of the body also renders it 
easier to map out the outlines of the cardiac dulness by percussion. 

In cardiac neuroses and during conditions of excitement or emo- 
tional strain, the first sound at the ai)ex is not only very loud but 
has often a curious metafile rererfn'ration (^^cliqnetis metaUique*^ 
corresponding to the trembling, janing cardiac impulse (often mis- 
taken for a thrill) which palpation i-e veals. 

III. Modifications in the Intensity of the Heart Souxds. 

It has ali-eady been mentioned that in young persons with thin, 
elastic chests, the heart sounds are heard with greater intensity 
than in older persons whose chest walls are thicker and stiffer. 
In obese, indolent adults it is sometimes difficult to hear any heart 
soimds at all, while in young persons of excitable temperament the 
sounds may have a very intense and ringing quality. Under dis- 
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eased conditions either of the heart sounds may be increased or 
diminished in intensity. I shall consider 

(1) T/te First Sound at the Apex (sometimes Called the Mitral First 

Sound) 

(a) Increase in the length or intensity of the first sound at the 
apex of the heart occurs in any condition which causes the heart 
to act with unusual degree of force, such as bodily or mental exer- 
tion, or excitement. In the earlier stages of infectious fevers a 
similar increase in the intensity of this soimd may sometimes be 
noted. Hypertrophy of the left ventiicle sometimes has a similar 
effect upon the soimd, but less often than one would suppose, while 
dilatation of the left ventricle, contrary to what one would suppose, 
is not infrequently associated with a loud, forcible first sound at 
the ai)ex. In mitral stenosis the first soimd is usually very intense 
and is often spoken of as a " thimiping first sound " or as a " sharp 
slap." 

(b) Shortening and weakening of the first sound at the apex. 

In the course of continued fevers and especially in typhoid fever 
the granular degeneration which takes place in the heart muscle is 
manifested by a shortening and weakening of the first sound at the 
apex, so that the two heart sounds come to seem much more alike 
than usual. In the later stages of typhoid, the first sound may 
become abnost inaudible. The sharp " val\'ular " quality, which 
one notices in the first ai>ex sound under these conditions, has been 
attributed to the fact that weakening of the myocai-dium has caused 
a suppression of one of the two elements which go to make up the 
first sound, namely, the muscular element, so that we hear only the 
short, sharp sound due to the tautening of the mitral curtains. 
Chronic myocarditis, or any other change in the heart wall which 
tends to enfeeble it, produces a weakening and shortening of the 
first sound similar to that just described. Simple weakness in the 
mitral first sound without any change in its duration or pitch may 
be due to fatty overgrowth of the heart, to emphysema or pericar- 
dial effusion in case the heart is covered by the distended lung or 
by the accumulated fluid. Among valvular diseases of the heart 



118 PHYSICAL DIAGNOSIS OF DISEASES OF THE CHEST. 

the one most likely to be associated with a diminution in intensity 
of the first apex sound is mitral regurgitation. 

(c) Doubling of the first sound at the apex. 

It is not uncommon m healthy hearts to hear in the region of 
the apex impulse a doubling of the first sound so that it may be 
suggested by pronouncing the syllables " turmpp " or " trupp. " In 
health this is especially apt to occur at the end of expiration. Li 
disease it is associated with many different conditions invohong an 
increase in the work of one or tlie other side of the heart. It 
seems, however, to be unusually frequent in myocarditis. 

(2) ModijicatlonH hi tlm Scrntul Sounds as Ifeard at the Base of the 

lira it. 

Phf/sioh(jiral Variations. — The relative intensity of the pul- 
monic second sound, wlien compared with the second sound heard 
in the conventional aortic area, varies a great deal at different i>e- 
riods of life. Attention was first called to this by Vierordt,* and 
it has of late years l)een recognized by the best authorities on dis- 
eases of the heart, though the majority of current text-books still 
re])eat the mistaken stati^ment that the aortic second sound is always 
louder than the pulmonic second in health. 

The work of Dr. Sarah 11. Creightoii, done in my clinic during 
the summer of 1899, showed that in 90 per cent of healthy chil- 
dren under ten years of a<re, the pulmonic second sound is louder 
than the aortic. In the next decade (from the tenth to the twen- 
tit'th year) the pulmonic second sound is louder in two-thirds of 
the cases. About half of 207 cases, between the ages of twenty and 
twentA'-nine, showed an accentuation of the pulmonic second, while 
aftvr the thirtieth year the numlK^r of cases showing such accentua- 
tion becanu^ smaller with each decade, until after the sixtieth year 
we found an accentuation of the aot'ticserond in sixtifsijc oat of sixty 
i'if/ht cases examined. These facts are exhibited in tabular form in 

'Vierordt: "Die Messung der Intensitfit der Herztone" (Tttbingen, 
188.*)). See also Ilochsinger, "Die Auscultation des kindlichen Herzens"; 
Gibson, "Diseases of the Heart" (18J>8) ; Rosenbach, *' Diseases of the Heart" 
(UMM)) ; Allbutt, "System of Mediciue." 
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Figs. 77 and 78, and aprpear to show that the relative intensity of 
the two sounds in the aortic and pulmonic arteries depends pri- 
marily upon the age of the indi\adual, the pulmonic sound predomi- 
nating in youth and the aortic in old age, while in the period of 
middle life there is relatively little discrepancy between the two. 



DECADES. 



100%- 
90%- 
80%- 
70%~ 

TJ 


lo-o 


10-19 


20-29 


90-80 


40-49 


50-59 


00-69 


70-79 




\ 
















100% 

90% 

80% 

—-70% 

00% 

— -V)% 
— -40% 
— -TO% 
20% 

iaOX 


\ 


















^ 
















V 












S 

m 

z 






^^ 













S 












on V-- 








\ 






1 

1 








\ 




10%- 








1 \ ^ 

1 ^^ 


^^ 1 












1***"*^ 


lU/^ 



Fig. TT.-Sbowing the Per Cent of AocentuatHl Pulmonic Second Sound In £aeb Deuada 

Ba^ed on 1,(XX) cai^eH. 



It is, therefoi'e, far from true to su]>pose that we can obtain evi- 
dence of a j)athoh)gieal incivase in the intensity of either of the 
second sounds at the base of the hrart sim]>ly by comparing it with 
the other. Pathological accentuation of the pulnu)nic second 
sound must mean a greater loudness of this sound t/tan should 
it*' r.t'pertt'(l at the atje itf the pafumt In question^ and not sim])ly a 
greater intensity than that of the aortic second sound. The same 
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observation obviously applies to accentuation of the aortic second 
sound. 

Both the aortic and the pulmonic second sounds are sometimes 
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very intense during great emotional excitement or after muscular 
exertion, and sometimes without any obvious cause. 



Path olofflcal Va rid f Ions. 
A. Arcentiiatlon of the J^ nfrn t o ' / m- S*'rond Somid. 



Pathological accentuation of the second sound occurs especially ' 
in conditions invoh-ing a backing up of blood in the lungs, such as 
occurs in stenosis or insufficiency of the mitral valve, or in obstruc 
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tive disease of the lungs (emphysema, bronchitis, phthisis, chronic 
interstitial pneumonia). Indirectly accentuation of the pulmonic 
second sound points to hypertrophy of the right ventricle, since 
without such hypertrophy the work of driving the blood through 
the obstructed lung could not long be performed. If the right ven- 
tricle becomes weakened, the accentuation of the pulmonic second 
sound is no longer heard. 

/>. W^nkening of the Pulmonic Second Sound. 

Weakening of the pulmonic second soimd is a very serious symp- 
tom, sometimes to be observed in cases of pneumonia or cardiac 
disease near the fatal termination. It is thus a very important 
indication for prognosis, and is to be watched for with the greatest 
attention in such eases. 

(\ Accentuation of the Aortic Second Sound. 

I have already shown that the aortic second sound is louder 
than the corresponding sound in the pulmonary area in almost every 
individual over sixty years of age and in most of those over forty. 
A still greater intensity of the aortic second sound occurs — 

(^) In interstitial nei)hriti8 or any other condition which in- 
creases arterial tension and so throws an increased amount of work 
upon the left ventricle. Indirectly, therefore, a pathologically loud 
aortic sound i)oints directly to increased tension in the peripheral 
arteries and indirectly to hypertrophy of the left ventricle. 

{h) A similar increase in the intensity of the aortic second 
sound occurs in aneurism or diffuse dilatation of the aortic arch. 

7>. Diminution in the Inten»ity of the Aortic Second Sound. 

^^^leneve^ the amount of blood thrown into the aorta by the 
contraction of the left ventricle is diminished, as is the case espe- 
cially in mitral stenosis and to a lesser degree in mitral regurgita- 
tion, the aortic second sound is weakened so that at the apex it 
may be inaudible. A similar effect is produced by any disease 
which weakens the walls of the left ventricle, such as fibrous myo- 
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carditis, fatty degeneration, and cloudy swelling. Eelaxation of 
the peripheral arteries has the same eifect. In conditions of col- 
lapse the aortic second sound may be almost or quite inaudible. 

In persons past middle life the second sounds ai-e often louder 
in the third or fourth interspace than in the second, so that if we 
listen only ui the second space we may gain the false impression that 
the second sounds are feeble. 

Accentuation of both the second sounds at the base of the 
heart may occur in health from nervous causes or when the lungs 
are retracttnl by disease so as to uncover the conus arteriosus and 
the aortic arch. Under these conditions the second soimd may be 
seen and felt as well as heard. In a similar way, an apparent in- 
crease in the intensity of either one of the second sounds at the 
base of the heart may Ixj produced by a retraction of one or the 
other lung. 

Summary. — (1) The mitral Jirst sound is increased by hyi)er- 
trophy or dilatation of the left ventricle, and among valvular dis- 
eases especially by mitral stenosis. It is weakened or reduplicated 
by i)arietal disease of the heart. Any of these changes may occur 
temporarily from physiological causes. 

(2) The jju/monir sfmnd sound is usually more intense than 
the aortic in children and up to early adult life. Later the aortic 
second sound predominates. Pathological accentuation of the sec- 
ond pulmonic sound usually })oints to obstruction in the pulmonary 
circulation (mitral disease, emphysema, etc.). Weakening of the 
])ulmonic second means failure of the right ventricle and is serious. 

(t^) The aoiilc srrond snund is increased pathologically by any 
cause which increases the work of the left ventricle (arteriosclero- 
sis, chronic nephritis). It is diminished when the blood stream, 
thrown into the aorta by the left ventricle, is abnormally small 
(mitrid disease, cardiac failure). 

(4) Changes in the tricuspid sounds are rarely recognizable, 
while changes in the first aortic and pulmonic sounds have little 
practical signiiicance. 
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Modifications in the Rhythni of the Cardiac Sounds. 

(1) Whenever the walls of the heart are greatly weakened by 
disease, for example, in the later weeks of a case of typhoid 
fever, the diastolic pause of the heart is shortened so that the car- 
diac sounds follow each other almost as regularly as the ticking of 
a clock; hence the term ''tick-tack heart." As this rhythm is not 
imlike that heai'd in the foetal heart, the name of " emhri/ocardia '' 
is sometimes applied to it. The " tick-tack " rhythm may be heard 
in any form of cardiac disease after compensation has failed, or in 
any condition leading to collapse. 

(2) A less common change of rhythm is that produced by a 
shortening of the interval between the two heart sounds owing to 
lui incompleteness of the contraction of the ventricle. This change 
may occur in any disease of the heart when compensation fails. 

(3) The"' Gall oj) Bhyfhm.^^ — Shortening of the diastolic pause 
together with doubling of one or another of the cardiac sounds re- 
sults in our hearing at the apex of the heart three sounds instead 
of two, which follow each other in a rhythm suggesting the hoof 
In^ats of a gallo})ing horse. Such a rhythm may occur temi)orarily in 
any heart which is excited or overworked from any cause, but when 
permanent is usually a sign of grave cardiac weakness. The rhythms 
so i)roduced are usually anapaestic, ^^ n^ — ', ^^ ^^ — ', v^w — ', or of 
this type : ^^ — ' v^, ^^ — ' ^-^, v^ — ' v-^. 

Jhndding of the Second Sounds at the Base of the Heart. — At 
the end of a long ins})iration this change may be observed in al- 
most any healthy i)erson if one listens at the base of the heart. It 
is still better brought out after muscular exertion or by holding the 
breath. In such cases it probably expresses the non-synchronous 
closure of the aoi-tic and pulmonic valves, owing to increased press- 
ure in the jmlmonary circulation. Similarly in diseased condi- 
tions, anything which increases the pressure either in the i3erii)h- 
eral arteries or in the pulmonary circulation, and thus throws 
increased work upon one or the other ventricle, will cause a doub- 
ling of the seconcl sound as heard at the base of the heart. 

In mitral stenosis a double diastolic scnind is usually to be 
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heai'd at the apex, and in the diagnosis of this disease this *' double 
shock sound " during diastole may be an important piece of evi- 
dence, and may sometimes be felt as well as heard. The " double 
shock sound " of mitral stenosis is not generally believed to repre- 
sent a doubling of the ordinary second sound, although it corre- 
sponds with diastole. Just what its mechanism is, is disputed. 

I have said nothing about modifications in the second sound at 
the apex, sinc^ this sound is now generally agreed to represent the 
aortic second sound transmitted by the left ventricle to the apex. 
The first sounds at the base of the heart have also not been dwelt 
upon, since they have no si>ecial importance in diagnosis. 

MetnUle Henrt Sounds. 

The presence of air in the immediate vicinity of the heart, 
as, for example, in pneumothorax or in gaseous distention of the 
stomach or intestine, may impart t<j the heart sounds a curious 
metallic quality such as is not heard under any other conditions. 

** 3///j/?4 wy, " '' Frolonf/atioti,^^ or *' Vnrleaniess " of the Heart Sounds. 

These terms are not infrequently met with in literature, but 
their use should, I think, be discontinued. The facts to which 
they refer should he explained either as faintness of the heart 
sounds, due to the causes above assigned, or as faint, short mur- 
murs. In their present usage such tei-ms as " muffled " or " unclear " 
heart sounds represent chiefly an unclearness in the mind of the 
observer as to just what it is that he hears, and not any one recog- 
nized pathological condition in the heart. 

IV. Sounds Audible Ovek the Peripheral Vessels. 

(1) The normal heart sounds are in adults audible over the 
carotids and over the subclavian arteries. In childhood and youth 
only the second heart sound is thus audible. 

(2) In about 7 per cent of normal persons a systolic sound can 
be heard over the femoral artery. This sound is obviously not 
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transmitted from the heart, and is usually explained as a result of 
the sudden systolic tautening of the arteiial wall. 

In aortic regurgitation this arterial sound is almost always 
audible not only in the femoral but in the brachial and even in the 
radial, and its intensity over the femoral becomes so great that the 
term "pistol-shot" sound has been applied to it. In fevers, 
exophthalmic goitre, lead poisoning, and other diseases, a similar 
arterial sound is to be heard much more frequently than in health. 

Venous Sounds. 

The violent closure of the venous valves in the jugular is some* 
times audible in cases of insufficiency of the tricuspid valve. The 
^und has no clinical importance, and is difficult to distinguish owing 
to the presence of the carotid lirst sound mentioned alx)ve. 



CHAPTER VI. 

AUSCULTATION OF THE HEART: CONTINUED. 

Cardiac MuuMrRs. 

(ft) Terminology. 

The word ^' murwvr^' is one of the most unfortunate of all the 
terms used in the description of physical signs. No one of the 
various blowing, whistling, rolling, rumbling, or piping noises to 
which the term refers, sounds anything like a ** murmur " in the 
ordinary sense of tlie word. Nevertheless, it does not seem best 
to try to replace it by any other term. The French word ^''souffle " 
is much more accurate and has Ix^come to some extent Anglicized. 
Under the head of cardiac nuirmurs are included all abnormal 
sounds produced within the heart itself. Pericai-dial friction 
sounds and those produced in that ]>ortion of tlie lung or pleura 
which overlies the heart are not considered "murmurs." 

(h) Jfiff/f nf Prtnhirtlnn. 

With rare exceptions all cardiac murmurs are produced at or 
near one of the valve oritices, either by disease of the valves them- 
selves resulting in shrivelling, thickening, stiifening, and narrowing 
of the valve curtains, or by a stretching of the orifice into which 
the valves are inserted. 

Diseases of the valves themselves may lead to the production of 
murmurs : 

(a) ^^^len the valves fail to close at the proper time (incompe- 
tence, insutficiency, or regurgitation). 

(li) AMien the valves fail to oi>en at the proi)er time (stenosia 
or obstruction) . 
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(c) 'When the surfaces of the valves or of the parts immedi- 
ately adjacent are roughened so as to prevent the smooth flow of the 
blood over them. 

(d) AMien the orifice which the valves are meant to close is di- 
lated as a result of dilatation of the heart chamber of which it forms 
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Fio. 79.— pUMarrBin to niustrate Uie Pruductlon of a Cardiac Murmur Thn>ugh Regur^tation 
fn>ni the Aorta or In an AneurUnual Sac. The arrow Hbows tbe direction of tbe blood cur- 
rent and tbe curled lines tbe audible bltxxl eddies. 

the entrance or exit. The valves themselves cannot enlarge to 
keep pa<*e with the enlargement of the orifice, and hence no longer 
suffice to reach across it. 

The presence of any one of these lesions gives rise to eddies 
in the blood current and thereby to the abnormal sounds to which 
we give the name murmurs.' (See Figs. 79, 80, and 81). AMien 
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FiO. 80.— Diagram to Illustrate the Production of a Cardiac Murmur Through Stennafs of a 

Valve-Oriflce. 

valves fail to close and so allow the blood to pass back through 
them, we si)eak of the lesion as ref/urf/itation, insuffieiennf^ or in- 
rompeMire : if, for example, the aortic valves fail to close after 
the left ventricle has thrown a column of blood into the aorta, 
some of this blood regurgitates through these valves into the ven- 

I Tlie method by which functional murmurs are produced will be discuHsed 
later. (See page 1 :!<(.) 
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tricle from which it has just been expelled, and we speak of the 
lesion as "aortic refjurgitatio7ij^^ and of the murmur so produced as 
an aortic regurgitant murmur or a murmur of aortic regurgitation. 
A similar regurgitation from the left ventricle into the left auricle 
takes place in case the mitral valve fails to close at the beginning 
of systole. If, on the other hand, the mitral valve fails to open 
properly to admit the blood which should flow during diastole from 
the left auricle into the left ventricle, we speak of the condition as 
mitral stenosis or mitral obstrurtion. A similar narrowing of the 
aortic valves such as to hinder the egi*ess of blood during the systole 
of the left ventricle is known as aortic stenosis or obstruction. Val- 




FiG. 81.— Diagram to Ulustrate the Production of Cardiac Murmure Through Roughening of ft 

Valve. 

\'xilar lesions of the right side of the heart (tricuspid and pulmonic 
valves) are comparatively i*ai*e, but are produced and named in a 
way similar to those just described. 

The facts most important to know about a murmur are : 

(1) Its place in the cardiac cycle. 

(2) Its point of maximum intensity. 

(3) The area over which it can be heard. 

(4) The effects of exertion, resi)iration, or position upon it. 
Less important than the above are : 

(5) Its intensity. 

(6) Its quality. 

(7) Its length. 

(8) Its relation to the normal sounds of the heart. 
Each of these points will now be taken up in detail : 

(1) Tijne of Murmurs. — The first and most important thing to 
ascertain regarding a murmur is its relation to the normal cardiac 
cycle ; that is, whether it occurs during systole or during diastole, 
or in case it does not fill the whole of one of those penods, in what 
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part of systole or diastole it occurs. It must be borne in mind that 
the period of systole is considered as lasting from the beginning of 
the first sound of the heart up to the occurrence of the second 
sound, while diastole lasts from the beginning of the second sound 
until the beginning of the first sound in the next cycle. Any mur- 
mur occurring with the first sound of the heart, or at the time when 
the first sound should take place, or in any part of the period inter- 
vening between the first sound and the second, is held to be systolic. 
^Murmurs which distinctly follow the first somid or do not begin 
until the first sound is ended are known as late systolic murmurs. 

On the other hand, it seems best, for reasons to be discussed 
more in detail later on, not to give tlie name of diastolic to all 
murmurs which occur within the diastolic period as above defined. 
Murmurs which occur during the last part of diastole and which 
run up to the first sound of the next cycle are usually known as 
^^jtresystolic " murmurs. All other murmurs occurring during dias- 
tole are known as diastolic. 

The commonest of all the errors in the diagnosis of disease of 
the lieart is to mistake systole for diastole, and thereby to misin- 
terpret the significance of a murmur heard during those periods. 
This mistake would never happen if we were always careful to 
make sure, by means of sight or touch, just when the systole of 
the heart occurs. This may be done by keeping one finger upon 
the apex impulse of the heart or upon the carotid artery while 
listening for murmurs, or, in case the apex imjmlse or the pulsa- 
tions of the carotid are bett^^r seen than felt, we can control by the 
eye the impressions gained by listening. It is never safe to trust 
our apj)re(*iation of the cardiac rhythm to tell us which is the first 
heart sound and which the second. The proof of this statement 
is given by the numl)erless mistakes made through disregarding it. 
Ecpially untrustworthy as a guide to the time of systole and dias- 
tole is the radial pulse, which follows the cardiac systole at an 
interval just long enough to mar our calculations. 

(2) Localizations of Murmurs. — To localize a murmur is to find 
its point of maximum intensity, and this is of the greatest impor- 
tance in diagnosis. Long experience has shown that murmurs 
9 
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heard loudest in the region of the apex beat (whether this is in the 
normal situation or displaced), are in the vast majority of cases pro- 
duced at the mitral valve. In about five per cent of the cases mitral 
murmurs may be best heard at a point midway between the position 
of the normal cardiac impulse and the ensiform cartilage, or (very 
rarely) an inch or two above this situation. 

^lurmurs heard most loudly in the second left intercostal space 
are almost invariably produced at the pulmonic orifice or just alx)ve 
it in the conus arteriosus. 

Murmurs whose maximum intensity is at the root of the ensi- 
form cartilage or within a radius of an inch and a half from this 
point are usually produced at the tricuspid orifice. Murmurs i>ro- 
duced at the aortic orifice may be heard lx*st in the aortic area, but 
in a large proportion of cases are loudest on the other side of the 
sternum at or about the situation of the fourth left costal cartilage. 
Occasionally they are best hoard at the apex of the heart or over 
the lower part of the sternum (see above, Fig. 103). 

(3) I'rfinswhsio/i of Jlun/nn's. — If a murmur is audible over sev- 
eral valve areas, the <piestions naturally arise: "How are we to 
know whether we are dealing with a single valve lesion or with 
several? Is this one murmur ()r two or three murmurs? " ObW- 
ously the question can be asked only in case the murmur which we 
find audible in various i>laces occu])ies everywhere the same time 
in the cardiac cycle. It must, for exanqde, l)e everywhere systolic 
or everywhere diastolic. A systolic; murmur at the apex cannot 
be suj)posed to ])oint to tlie same lesion as a diastolic murmur, no 
matter where the latter is heard. But if we hear a systolic mur- 
mur in various ])arts of the cliest, say over the aortic, mitral, and 
tricuspid regions, how are we to know wliether the sound is simple 
or com]>ound, wht»ther produced at one valve orifice or at several? 

This question is sometimes difficult to answer, and in a given 
case skilled observers may differ in their verdict, but, as a rule, the 
difficulty may Ix* overcome as follows : 

(1) Experience and j>ost-mortem examination have shown that 
the murmur ])roduced by each of the vahiilar lesions has its own 
characteristic area of i>ropagation, over which it is heard with an in- 
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tensity which regularly diminishes as we recede from a maximum 
whose seat corresponds with some one of the valve areas just de- 
8cril)ed. These ai-eas of propagation are shown in Figs. 91, 92, 95, 
and 100. Any murmur whose distribution does not extend beyond 
one of these areas, and which steadily and progressively diminishes 
in intensity as we move away from the valve area over which it is 
loudest, may be assumed to be due to a single valve lesion and no 




Fio. 83.— Mitral and Tricusplrl RegunriUtlon. The Intensity of the Kystolic munnur is least at 
the '* walut ** of the shaded area and increases as one approaches either end of It. 



more. Provided but one valve is diseased, this coui-se of procedure 
gives satisfactory results. 

(2) AMien several valves are diseased and several murmurs may 
be exi)ectt»d, it is Wst to start at some one valve ai-ea, say in the 
mitral or apex ivgion, and move the stethoscoix^ one-half an inch 
at a time toward one of the other valve ai*eas, noting the intensity 
of any murmur we may hear at each of the different j)oints passed 
over. As we move toward the tricuspid area, we may get an im- 
pression l)est expi-essed by Fig. 82. That is, a systolic murmur 
heard loudly at the ai>ex may fade away as we move toward the 
ensifcniu, until at the ]>oint x (Fig. 82) it is almost injiudible. But 
as we go on in the same dii-ection the murmur may begin to grow 
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louder (and perhaps to change in pitch and quality as well) until a 
maximum is reached at the tricuspid area, beyond which the mur- 
mur again fades out. 

These facts justify us in suspecting that we are dealing with two 
murmurs, one produced at the tricuspid and one at the mitral ori- 
fice. The suspicion is more likely to be correct if there has been 
a change in the pitch and quality of the murmur as we neared the 
tricuspid orifice, and may be confirmed by the discovery of other 
evidences of a double lesion. Xo diaynosis Is satisfactory which 
rents on the evidence of niurmnrs alone. Changes in the size of 
the heai-t's chambers or in the pulmonary or peripheral circulations 
are the most important facts in the case. Xevertheless the effort 
to ascertain and graphically to represent the intensity of cardiac 
murmurs as one listens along the line connecting the valve areas 
has its value. An '* liour-glass " murmur, such as that represented 
in Fig. 8L\ generally means two-cah-e lesions. A similar "hour- 
glass " may be found to represent the auditory facts as we move 
from the mitral to the pulmonic or to the aortic areas (see Fig. 
83), and, as in the previous case, arouses our suspicion that more 
than one valve is diseased. 

It must not Ix' forgotten, however, that "a murmur inay travel 
some distance underground and emerge with a change of quality " 
( Allbutt) . This is especially true of aortic murmurs, which are often 
heard well at the a]>ex and at the aortic area, and faintly in the in- 
tervening space, probably owing to the interposition of the right 
ventricle. 

In such cases we must fall back upon the condition of the heart 
itself, as sliowTi by inspection, palpation, and ]>ercus8ion, and upon 
the condition of the pulmonary and peripheral circulation, as 
shown in the other symptoms and signs of the cases (dropsy, cough, 
etc.). 

(4) Intensity of Mnrnnirs. — Sometimes munnurs are so loud 
that they are audible to the jiatient himself or even at some dis- 
tance from the cliest. In one case I was able to hear a miirmnr 
eight feet from the patient. Such cases are rare and usually not 
serious, for the gravity of the lesion is not at all proportional to 



AUSCULTATION OF THE HEART 133 

the loudness of the murmur; indeed^ other things being equals 
loud murmui-s are less serious than faint ones, provided we are sure 
we are dealing with organic lesions. (On the distinction between 
the organic and functional murmurs, see below, p. 138.) 

A loud murmur means a powerful heart dri^'ing the blood 
strongly over the diseased valve. When the heart begins to fail, 
the intensity of the murmur proportionately decreases because the 
blood does not flow swiftly enough over the diseased valve to pro- 




FXQ. 83.~Mitntl Regur^tatlon and Aortic Stenosis. The Bystollc murmur Is loudest at tbe ex- 
treinltles of the shaded area and fUntest at its *' waist.'* 

duce as h)ud a sound as formerly. The gi-adual disapi)earauce of 
a munnur known to l)e due to a valMilar lesion is, therefore, a very 
grave sign, and its reappearance revives hoi)e. Patients are not 
infrequently admitted to a hospital with val%iilar heart trouble 
which has gone on so long that the muscle of the heart is no longer 
strong enough to produce a murmur as it pumps the blood over the 
diseased valve. In such a case, under the influence of rest and 
cardiac tonics, one may obsen'e the development of a murmur as 
the heart wall regains its power, and the louder the muimur be- 
comes the l)etter the condition of the patient. On the other hand, 
when the existence of a valvular lesion has been definitely deter- 
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iniiied, and yet the comi)ensation remains perfectly good (for exam- 
j)le, in the endocarditis occurring in chiltli-en in connection with 
chorea) , an increase in the loucbiess of the munnur may run paral- 
lel with the advance in the vahoilar lesion. 

In general the most important pohit about the intensity of a 
murmur is its increase or decrease tchile under observation, and not 
its loiulness at any one time. 

(5) Qualitif of Heart Murmurs. — It has been already mentioned 
that the quality of a heart murmur is never anythmg like the 
sound which we orcUuarily designate by the word "murmur." The 
commonest type of heart murmur has a blowing quality, whence the 
old name of "lu'llows snund.'^^ The sound of tlie letter **f " pro- 
longed is not luilike th(» ([uality of certain murmurs. Blotciutj 
murmurs may he low-])itched like the sound of air passing through 
a large tube, or high-pitched approaching the sound of a whistle. 
This last tyi)e merges into that known as the musical munnur, in 
which there is a definite musical sound whose pitch can be identi- 
fied. Haspintj or tearing sounds often c]iaract4?rize the louder 
varieties of murmurs. 

Finally, there is one type of sound which, though included 
under the general name murmur, differs entirely from any of the 
other sounds just descrikHl. This is tlie ^'jjrest/stolic roll," which 
has a runihlintf or hluhhcrintj (piality or may remind one of a short 
dnuu-roU. This murmur is always i)resystolic in time and usually 
associated with obstruction at the mitral or tricuspid valves. Not 
infrequently some ])art of a (jardiac; murmur will liave a musical 
quality while the rest is simply blowing or rasping in character. 
Musical murmurs do not give us evidence either of an especially 
serious or esi)ecially mild type of disease. Their chief importance 
consists in the fact that they rarely exist without some valve 
lesion,' and are, therefore, of use in excluding the type of mur- 
mur known as ^Afunctional ," presently to Ik? dis(;ussed, and not 
dut^ to valve disease. Very oftiMi rasping murmurs are associated 
either ^vith the calcareous deposit upon a valve or very marked 
narrowing of the valve orifice. 

1 KoHenbach holds that they may be produced by adhesive pericarditis. 
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Miimuirs may be accented at the beginnuig or the end ; that is, 
they may he of the crescendo type, growing louder toward the end, 
or of the decrescendo type with their maximum intensity at tlie 
beginning. Almost all murmurs are of the latter type except those 
associated with mitral or tricuspid obstruction. 

(()) Lentjth of Murmurs, — Murmurs may occupy the whole 
of systole, the whole of diastole, or only a portion of one of 
tliese periods, but no conclusions can be drawn as to the severity 
of the valve lesion from the length of the murmur. A short mur- 
mur, especially if diastolic, may be of very serious prognostic im- 
])ort. 

(7) Jidatloiis to the XormuL Sounds of the Heort. — Cardiac mur- 
murs may or may not re])lace the iionnal heart sounds. They may 
occur simultaneously with one or both sounds or between the 
sounds. These facts have a certain amount of significance in prog- 
nosis. Murmurs which entirely replace cardiac sounds usually mean 
a severer diseas<i of the affected valve than murmurs whicli accom- 
pany, but do not replace, the normal heart sounds. Post-systolic 
or lat^ systolic murmurs, which occur between the first and the 
second sound, are usually associated witli a relatively slight degree 
of v:»l\'ular disease. Late diastolic murmurs, on the other hand, 
have no siu'h favorable signiii(?ance. 

(^8) Effects of Position^ Ejrt'rns(*j and Besplrotion. upon Cardiac 
Murmurs. — Abnost all cardiac murmurs are affected to a greater 
or less extent by tlie j)osition which the patient assumes while he 
is examined. Systolic murmurs wliich are inaudible while the 
patient is in a sitting or standing position may be quite easily 
heard when the patient lies down. On tlie other hand, a pre- 
systolic roll which is easily heard Avhen the patient is sitting up 
may entirely disappear when he lies down. Diastolic murmurs 
are ndativ«dy little aff(»cted by the i)()sition of the patient, but 
in the majority of cases are somewhat louder in the upright posi- 
tion. 

The effects of exercise may ])erhaj)S be iitly mentioned here. 
Feebh' murnnirs may iilt()gether disapj»ear when the j)atient is at 
rest, and under such circumstances may l)e ma<le easily audible by 
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getting the patient to walk briskly up and down the room a few 
times. Such lesions are usually comparatively slight.* On the 
other hand, murmurs which become more mai-ked as a result of rest 
are generally of the severest type (see above, p. 132), 

Organic murmurs ai*e usually better heard at the end of expira- 
tion and become fainter during inspiration as tlie expanding lung 
covers the heart. This is especially true of those produced at the 
mitral valve, and is in marked contrast with the variations of func- 
tional murmurs which are heard chiefly or exclusively at the end of 
inspiration. 

(9) Siidde?i Metamorphosis of Murmurs, — In acute endocarditis, 
when vegetations are rai)idly forming and changing their shape 
upon the valves, munnurs may appear and disapi)ear very sud- 
denly. This metamorphosing charaetc^r of cardiac murmurs, when 
taken in connection with other physical signs, may be a very im- 
portant factor in the diagnosis of acute endocarditis. In a similar 
way relaxation or rupture of one of the tendinous cords, occurring 
in the course of acute endocarditis, may effect a very sudden change 
in the auscultatory phenomena. 

** Fuurf tonal Murmurs,^' 

Not every murmur wliieh is to be heard over the heart points to 
disease either in tlie valvos or in the oritic^^s of the heart. Perhaps 
the majority of all murmurs are thus unassociated with valvular 
disease, and to such the name of "accidental," "functional," or 
" haimic " murmurs has been given. The origin of these " functional '* 
murmurs has given rise to an immense amoimt of controversy, and 
it cannot be said that any one explanation is now generally agreed 
upon. To me the most plausible ^^ew is that which regards most 
of them as due either to a temporary or j)ermanent dilatation of 
the conus arteriosus, or to pi-essui-e or suction exerted upon the 
overlapping lung margins by the cardiac contractions. This ex- 
plains only the systolic functional murmurs, which make up ninety- 
nine ]>er cent, of all fimctional murmurs. The diastolic functional 
murmurs, which undoubtedly occur, although with exceeding rarity, 
' For exception to this see below, page 101. 
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are probably due to sounds produced in the veins of the neck and 
transmitted to the innominate or vena cava. 

Characteristics of Functional Murmurs. — (1) Almost all func- 
tional murmurs are systolic, as has before been mentioned. 

(2) The vast majority of them are heard best over the pulmonic 
valve in the second left intercostal space. From this point they 
are transmitted in all directions, and are frequently to be heard, al- 
though with less intensity, in the aortic and mitral areas. Occa- 
sionally they may have their maximum intensity in one of the latter 
positions. 

(3) As a rule, they are very soft and blowing in quality, though 
exceptionally they may be loud and rough. 

(4) They are not associated with any evidence of enlargement 
of the heai-t nor with accentuation of the pulmonic second sound.* 

(5) They ai*e usually louder at the end of inspiration. 

(6) They are usually heard over a very limited area and not 
transmitted to the left axilla or to the back. 

(7) They are especially evanescent in character ; for example, 
they may appear at the end of a hard nm or boat race or during 
an attack of fever, and disappear within a few days or hours. Res- 
piration, position, and exercise produce greater variations in them 
than in " organic " murmurs. 

(8) They are especially apt to be associated with ancemiay 
although the connection between anaemia and functional heart mur- 
murs is by no means as close as has often been supposed. The 
severest tyi>es of anaemia, for example i>eniicious antemia, may not 
be accomi)anied by any murmur, while, on the other hand, typical 
functional murmurs are often heard in patients whose blood is nor- 
mal, and even in full health. It should not be forgotten that a 
real, though temporary, leakage through the mitral or tricusi)id 
valve may Ik* associated with anaemia or debilitated conditions 
owing to weakening of the paj)illary muscles or of the mitral 
sphincter. In such cases we find not the eigns of a functional 

> In chlorosis the second pulmonic sound is often very loud (owing to the 
retraction of the lungs and uncovering of the conus arteriosus) and associated 
with a systolic murmiur. 



138 PHYSICAL DIAGNOSIS OF DISEASES OF THE CHEST. 

murmur, as above described, but the evidence of aii organic valve 
lesion hereafter to be described. 

The distinctions between organic and functional heart murmurs 
may Ije summed up as follows : 

Orr/anlc munnurs may occupy any part of the cardiac cycle; if 
systolic, they are usually transmitted either into the axilla and 
back or into the great vessels of the neck ; they are usually asso- 
ciated with evidences of cardiac enlargement and changes in the sec- 
ond sounds at the base of the heart, as well as with signs and symp- 
toms of stasis in other organs. Organic murmurs not infi-equently 
have a musical or rasping (puility, although this is by no means al- 
ways the case. They are rarely loudest in the pulmonic ai*ea and 
are relatively uninliueiiced by respiration, position, or exercise. 

Functional murmurs are almost always systolic in time and 
usually heard with maximum intensity in the pulmonic area. They 
are rarely transmitttMl beyond the prei^ordial region and ai"e usually 
loudest at the end of inspiration. They are not accompanied by 
evidences of cardiac enlargement or pathological accentuation of 
the second soiuids at the base of the heart, nor by signs of venous 
stasis or dropsy. They are very a])t to be associated with amemia 
or with some special attax^k upon the resources of the body {e.g.j 
l)hysical overstrain or fever), and to disappear when such forces are 
removed. They are usually soft in (luality; never musical. The 
very rare diastolic functioiud murmur occurs exclusively, so far as 
I am aware, in conditions of profound anyemia; l.e.j when the haemo- 
globin is twenty-iive ])er cent or less. It can be abolished by press- 
ure \\\nn\ the bulbus jugularis, and can l)e observed, if followed up 
into the neck, to pass over gradually into a continuous venous hum 
with a diastolic accent. 

Cfrrflio-Bcsjfh'fitoi'f/ Jfnnn nrs. 

When a portion of the free margin of the lung is fixed by ad- 
hesions in a ])osition overlapping the heart, the cardiac movements 
may rhythmically dis])lace the air in such piece of lung so as to 
give rise to sounds which at times closely simulate cardiac mur- 
murs. Th<?se conditions are most often to l)e found in the tongue- 
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like projectiou of the left lung, which normally overlaps the heart, 
but it is probably the case that cardio-i-espiratory murmurs may be 
produced without any adhesion of the lung to the pericardium 
imder conditions not at pi-esent understood. Such munnurs may 
be heard under the left clavicle or below the angle of the left scap- 
ula, as well as near the apex of the heart, — less often in other parts 
of the chest. 

Caidio-respiratory munnurs may be either systolic or diastolic, 
but the vast majority of cases ai*e systolic. The area over which 
they are audible is usually a very limited one. They are greatly 
aifected by position and by respiration, and are heai'd most distinctly 
if not exclusively during inspiration, esj^ecially at the end of that 
act. (This fact is an important aid in distinguishing them from 
true cardiac murmurs, which are almost always fainter at the end 
of inspiration.) They are also greatly affected by cough or forced 
respiration or by liolding the breath, whereas cardiac murmurs 
are relatively little changed thereby. Pressure on the outside 
of the thorax and in their vicinity may greatly modify their in- 
tensity or qimlity, while organic cardiac murmurs are but little 
influenced by pressure. As a rule, they have the quality of nor- 
mal respiratory murmur, and sound like an inspiration interrupted 
by each diastole of the lieart. 

In case the eifect of the cardiac movements is exerted upon a 
piece of lung in which a catarrhal process is going on, we may have 
systolic or diastolic explosions of rSles, or any type of respiratory 
murmur except the bronchial type, since this is produced in solid lung 
which could not be emptied or filled under the influence of the car- 
diac movements. Oardio-respiratory murmurs have no 8i)ecial diag- 
nostic signiti(»ance, and are mentioned here only on account of the im- 
j>ortance of not confusing them with tme cardiac murmurs. They 
were formerly thought to indicat*^ phthisis, but such is not the case. 

Murmurs of Venous Origin, 

I have already mentioned that the venous hum so often heard 
in the neck in cases of amemia may l)e transmitted to the region of 
the base of the heart and hear<l there as a diastolic murmur owing 
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to the acceleration of the venous current by the aspiration of the 
right ventricle during diastole. Such murmurs are very rare and 
may usually be obliterated by pressure upon the bulbus jugularis, 
or even by the compression brought to bear upon the veins of the 
neck when the head is shari)ly turned to one side. They are heard 
better in the upright position and during inspiration. 

Arterial Murmurs. 

(1) Roughening of the arch of the aoi-ta, due to chronic endo- 
carditis, is a frequent cause in elderly men of a systolic murmur, 
heard best at the base of the heart and transmitted into the vessels 
of the neck. Such a murmur is sometimes accompanied by a pal- 
pable thrill. From cardiac murmurs it is distinguished by the lack 
of any other eWdence of cardiac disease and the presence of marked 
arterio-sclerosis in the peripheral vessels (see further discussion 
under Aortic SttMiosis, p. 180, and imder Aneurism, p. 220). 

(2) A narrowing of the lumen of the left subclavian artery, due 
to some abnormality in its course, may give rise to a systolic mur- 
mur heard close below the left claWole at its outer end. The mur- 
mur is greatly influenced by movements of the arm and especially 
by respiratory movements. During ins])iration it is much louder, 
and at the end of a forced ex])irati()n it may disappear altogether. 
Occasionally such murmurs are transmitted through the clavicle so 
as to be audible al)ove it. 

(3) Pn»ssure exert«Ml u]>on any of the suj>erficial arteries (carot- 
id, femoral, etc.) i)roduoes a systolic nuirmur (see below, p. 178). 
Diastolic arterial murmurs are j>eculiar to aortic regurgitation. 

(4) Over the anterior fontanelle in infants and over the gravid 
uterus systolic murmurs are to be heard which are probably arterial 
in origin. 



PART II. 

DISEASES OF THE HEART. 



CHAPTER VIL 

VALVULAR LESIONS. 

Clinically it is convenient to divide the ills which befall the 
heart into three classes : 

(1) Those which deform the cardiac valves (valvular lesions). 

(2) Those which weaken the heart wall (parietal disease). 

(3) Congenital malformations. 

Lesions which affect the cardiac valves without deforming them 
are not often recognizable during life. The vegetations of acute 
endocarditis' do not usually produce any peculiar physical signs 
imtil they have so far deformed or obstructed the valves as to pre- 
vent their opening or closuig properly. 

The murmurs which are often heard over the heart in cases of 
acute articular rheumatism cannot be considered as evidence of 
vegetative endocarditis unless valvular deformities, and their re- 
sults in vahoilar obstruction or incompetency, ensue. The chordae 
tendineae may be niptured or shortened, thickened, and welded to- 
gether into shapeless masses, but if these deformities do not affect 
the action of the valves we have no means of recognizing them dur- 
ing life, (congenital malformations are practically unrecognizable 
as such. If they do not affect the valves, we cannot with any cer- 
tainty make out what is wrong. 

For jihysical diagnosis, then, heart disease means either de- 
formed valves or weakened walls. Whatever else may exist, we 
are none the wiser for it unless the autopsy enlightens us. 

I See Appendix. 
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In this chapter I shall confine myself to the diseuasion of valvu- 
lar lesions iuu\ their res^ults, 

Vahnilar leBiaiis are of two tyiwn t 

(tt) Those which proiluce partial obstruction of a valve orifice 
or prevent its oi>eniug fully ("«fefiosi"^"j* 
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0) Those which prodnee leakage through a valve orifioe or 

prevent its closinir eflfectively {** ref^urf/itathfif" ^^ bist^cimier^^^* 
*" meomprtenct/ "), 

Bteuosin results always from the stifening, tMckening, and con- 
tract iiiu of a valve. 

Regurgitation, on tlit- othpr bancl^ may he the result either of — 
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Mitral (MirtaiDs. 



(a) Deformity of a valve, or 

(/>) AVeakening of the heart imiscle. 

The mitral and tricuspid orifices are closed not simply })y the 
shutting of their valves, but also in part by the sphinct<?r-like ac- 
tion of the circular fibres of the heart wall (see Fig. 84) and the 
contraction of the papillaiy muscles (Fig. 85). 

In birds the tricuspid orifice has no valve and is closed wholly 
by the muscular sphincter of 
the heart wall. 

In conditions of acute car- 
diac failure, such as may oc- 
cur after a hard run, the 
])apillary muscles are in all 
probability relaxed, 
so that the valve-flaps 
swing back into the 
auricle and i>ermit re- 
gurgitation of blood 
from the ventricle. 

Valvular incom- 
])etence, then, differs from 
vahidar ohatruction in that 
the latter always involves 
dt»formity and stiffening of 
valves, while incompetence 
or leakage is often the result 
of deficient muscular action 

on the part of the lieart wall. An obstructed valve is abnost always 
leaky as well, sinct^ the same deformities which i)revent a valve 
from opening usually ])revent its closure*; but this rule (fors not 
v'orl: hncl'wnrd, A leaky valve is ofttMi not obstructed. It is leaky 
but not obstructed if tin* valve cui-tain lias l)een practically de- 
stroytMl by endocarditis; or, again, it is leaky but not obstructed if 
tlie l»*ak represents muscnilar weakening of the mitral sphincter or 
of the ])apillary muscles. Pure stenosis is very rare. Pure regur- 
gitation is very common. 



Chordwi 
tentllneii'. 



Papillary 
mu!K*le. 




Myocardium. 



Pertcardlum. 



Fig. K5. -Tbe Mitral Valve CloitMl, ShowlnfT tbe 
Ai.'tk)ii of tbe I*apillary Muscles. 
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When valves are so deformed that their orifice is both leaky and 
obstructed, we have what is known as a " combined " or ** double ** 
valve lesion. 

Since valvular lesions are recognized largely by their results, 
first upon the walls of the heart itself and then upon the other 
organs of the body, it seems best to give some account of these 
results before passing on to the description of the individual le- 
sions in the heart itself. 

The results of vahnilar lesions are first conservative and later 
destructive. The conservative results are known as : 

The establishment of compensation through hi/peftrophi/. 

The destructive or degenerative results are known as : 

The failure of compensation through (or without) dilatation. 

I shall consider, then, 

(a) The establishment and the failure of compensation. 

(/>) Cardiac hyi)ertrophy. 
^ (c) Cardiac dilatation. 



tr 



' ESTABLISHMENT AND FAILURE OF COMPENSATION IN 
VALVULAR DISEASE OF THE HEART. 

AVe may discriminate three periods in the progress of a case of 
valxiilar heart disea^se : 

(1) The period before the establishment of compensation. 

(2) The period of compensation. 

(3) The period of failing or niptured compensation. 

(1) Compensation Snt Yet Established, 

In most cases of acute vahidar endocai-ditis, whether of the 
relatively benign or of the malignant type, there is a time when 
the lesion is perfectly recognizable desi)ite the fact that compensa- 
tory hypertroi>hy has not yet occurred. In some cases this period 
may last for months ; the heart is not enlarged, there is no accentu- 
ation of either second sound at the base, there is no venous stasis, 
and our diagnosis must rest solely ujwn the j)resence and character- 
istics of the murmur. For exami>le, in early cases of mitral regur- 
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gitation due to chorea or rheiiniatism, the disease may be recog- 
nized by the presence of a loud musical murmur heard in the back 
as well as at the apex and in the axilla. In the earlier stages of 
aortic regurgitation occurring in young people as a complication of 
rlieuniatic fever, there may be absolutely no evidence of the valve 
lesion except the characteristic diastolic murmur. In most text- 
books of physical diagnosis I think too little attention is given to 
this stage of the disease. 

(2) T/w Period of Compensation. 

Vahiilar disease would, however, soon prove fatal were it not 
for the occurrence of compensatory hypertrophy of the heart walls. 
To a certain extent the heart contracts as a single muscle, and in- 
creases the size of all its walls in response to the demand for in- 
creased work ; but as a rule the hy])ertropIiy affects especially one 
ventricle — that ventrich*, namely, upon which especially demand is 
made for increiised power in order to overcome an increased resist- 
ance in the vascular cir(;uit which it supplies with blood. What- 
ever increases tlie resistance in the lungs brings increased work 
u})on the right ventricle ; whatever increases the resistance in the 
aorta or peripheral arteries increases tlie amount of work which the 
left v(*ntricle must do. 

Xow, any disease of the mitral valve, whether obstruction or 
leakage, results in engorgement of the lungs with blood, and hence 
demands an in(;reased amount of work on the part of the right 
ventricle in order to force the l)lood through tlie overcrowded pul- 
monary vessels; hence it is in mitral disease that we find the great- 
est com]>ensatory hy])ertrophy of the right ventricle. 

On the other hand, it is obvious that obstruction at the aortic 
valvt*s or in the i)eri])heral art(»ries (arterio-sclerosis) demands an 
incn*ase in ])ower in the left v(»ntricle, in order that tht* requisite 
amount of blood may 1h» forctMl through arteries of reduced calibre, 
while if the aortic valve is so diseascMl that a part of the blood 
thrown into the aorta by the left ventricle returns into that ven- 
Irich*, its work is thereby greatly increased, since it has to contract 
ui)on a larger volume of blood. 
10 
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In response to these demands for increased work, the muscular 
wall of the left ventricle increases in thickness, and compensation is 
thus established at the cost of an increased amount of work on the 
pai-t of the heart/ 

(3) Failure of Comjiensatlon. 

Sooner or later in the vast majority of cases the heart, handi- 
capped as it is by a leakage or obstruction of one or more valves, 
becomes unable to meet the demands made upon it by the needs of 
the circulation. Failure of compensation is sometimes associated 
with dilatation of the heart and weakening of its walls, but in 
many cases no such change can be found to account for its failure, 
and we have to fall back upon dianges in the nutrition of the 
heart wall or upon some hyi)othetical derangement of the ner- 
vous mechanism of the organ as an explanation. AMiatever the 
cause may be, the result of ruptured com]>en8ation is venous stasis ; 
that is, (edema or dropsy of various organs appears. If tlie 
left ventricle is es])eeially weakened, dropsy appears firet in the 
legs, on accoTuit of the influence of gravity, soon after in the geni- 
tals, lungs, liver, and the serous cavities. Engorgement of the 
lungs is especially marked in cases of mitral disease with weakening 
of tlie right ventricle, and is manifested by dyspnoea, cyanosis, 
cougli, and haemoptysis. In many cases, however, dropsy is very 
irregularly and unaccountably distributed, and does not follow the 
rules just given. In pure aortic disease, uncomplicated by leakage 
of the mitral valve, dropsy is a relatively late symptom, and dysp- 
noea and precordial pain (angina pectoris) are more prominent. 

HYPERTROPHY AND DILATATION. 

Since cardiac hypertrophy or dilatation are not in themselves 
diseases, but may occur in any disease of the heart (val^'ula^ or 
parietal), it seems l)est to give some account of them and of the 
methods by which they may l)e recognized, before taking up sepa- 
rately the different lesions with wliich they are associated. 

' Rosenbach brings forward evidence to show that the arteries, the lungs, 
and other organs actively assist in maintaining compensation. 
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1. Cardiac Hypertrophy, 

Hypertrophy of the heart is usually due to the following causes : 

First (and most frequent) : VahTilar disease of the heart itself. 
Second: Obstruction of the flow of blood through the arteries 
owing to increase of arterial resistance, such as occurs in chronic 
nephritis and arterio-sclerosis. Third : Obstruction to the circula- 
tion of the blood through the lungs (emj)hysema, cirrhosis of the 
lung, fibroid phthisis). Fourth: Severe and prolonged muscular 
exertion (athlete's heart). 

In valvular disease the greatest degree of hypertrophy is to be 
seen usually in relatively young persons, and especially when the 
advance of tlie lesion is not very rapid. 

nyi»ertro])hy of the heart in vahnilar disease is also influenced 
by the amount of muscidar work done by the patient, by the de- 
gree of vascular tension, and by the treatment. In the great major- 
ity of cases of hypertrophy, from wliatever cause, both sides of the 
heart are affected, but we may distinguish cases in which one or the 
other vt»ntricle is predominantly affected. 

(1) Card iff r hyptn*tr(tjthy affect intj esjtecially the left ventricle, 

(ft) The apex impulse is usually lower than normal, often in 
the sixtli space, occasionally in tlie seventh or eiglith.* It is also 
fartlier to tlie left than normal, but far less so than in cases in 
which the hypertr()j)hy affects especially the right ventricle. The 
ar«*a of visible ])ulsation is usually increased, and a considerable por- 
turn of the chest wall may l)e seen to move with each systole of the 
heart, while frequently there is a systolic retraction of the inter- 
spaces in j»lace of a systolic impulse. 

(/>) ralj)ation conflrms the results of inspection and shows us 
also that the apex impidse is luiusually powerful. Percussion 
shows in many cases that the cardiac dulness is more intense and 
its art»a increased downward and to a lesser extent toward the left.' 

' This is due partly to a stretching of the aorta, produced by the iiicrease<l 
weight of the heart. 

• Post mortem hypertrophy of the left ventricle is often found despite the 
absence of the above signs iu life. 
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(c) If we listen in the region of the maximum cardiac impulse, 
we generally hear an unusually long and low-pitched first soimd, 
which may or may not be of a greater intensity than normal. A 
very loud first sound is much more characteristic of a cardiac neu- 
rosis than of pure hypertrophy of the left ventricle. 

The second sound at the apex (the aortic second sound trans- 
mitted) is usually much louder and sharper than usual. Ausculta- 
tion in the aortic area shows that the second sound at that point is 
loud and ringing in (character. Xot infrerpiently the peripheral ar- 
teries (the subdavians, brachials, carotids, radials, and femoials) 
may be seen to pulsate with (*ach systole of the heart. This sign is 
most frequently observed in cases of hypertrophy of the left ven- 
tricle, which are due to aortic regurgitation, but is by no means 
peculiar to this disease and may be repeatedly observed when the 
cardiac hy])ertr()phy is due to nephritis or muscular work. I have 
frequently observed it in atliletes, Idacksmiths, and others whose 
uuiscular work is severe. 

The radial pulse wave lias no constant characteristics, but de- 
])ends ratlier u}>on the cause which has produced the hyi>ertrophy 
than upon the hypertropliy itself. 

(2) Cardiac Hint^'i'trophy Affrrthifj Esin'riaUi/ fJie Rl*jht Ventricle, 

It is niudi nu)re ditticult to be certain of the existence of en- 
largenu^nt of the right veiitrich' tlum of th<» left. Practically we 
have but two reliabk' physical signs : 

(n) Increase in the transverse dianu^ter of tlu^ heart, as shown 
by tlu* position of tlie ajM'x ini])ulse and by percussion of the right 
and h'ft borders of the lu*art; and 

(A) Aetvntuation of the ])ulmonie seeond sound, which is often 
palj»able as well as audible. 

The apex Ix'at is displaced l)oth to tlie left and downward, hut 
esjH'rbilhf to ihe left. In cases of long-standing mitral disease, the 
cardiac impulse may be felt in mid-axilla, several inches outside the 
nipi)le, and yet not lower down than the sixth intercostal space. 
In a small j)ercentage of cases (/.^'., when tlu* right auricle is en- 
gorged), an increased area of dulness to the right of the stenmm 
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may l>e demonstrated. Accentuation of the pulmonic second sound 
is almost invariably present in hypertrophy of the right ventricle, 
thougli it is not peculiar to that condition. It may be heard, for 
example, in cases of pneumonia when no such hypertrophy is pres- 
ent, but in the vast majority of cases of cardiac disease we may 
infer the 2>resence and to some extent the amount of hyj)ertrophy 
of the right ventricle from the presence of a greater or lesser ac- 
centuation of the pulmonic second sound. The radial pulse shows 
nothing characteristic of this type of h^-pertrophy. 

E])igastric pulsation gives us no e\'idence of the existence of 
hypei-trophy of the right ventricle, des}>ite contrary statements in 
many text-books. Such pulsation is frequently to be seen in per- 
sons with normal hearts, and is frequently absent when the right 
ventricle is obviously hypertrophied. It is perhaps most often due 
to an unusually low position of the whole heart. 

Dilatation of the Heart. 

(1) Af'iite Diiatatioft, — Immediately after severe muscular exer- 
tion, as, for example, at the finish of a boat race, or of a two-mile 
run (especially m persons not properly trained), an acute dilatation 
of the heart may occur, and in debilitated or poorly nourished sub- 
je(;ts such an acute dilatation may be serious or even fatal in its 
results. 

(2) Chronic dilatation comes on gradually as a result of valvu- 
lar disease or other cause, and gives rise to practically the same 
]»hysical signs as those of acute dilatation, from which it differs 
chiefly as regards the accompanying physical i)henomena and the 
prognosis. Briefly stated, the signs of dilatation of the heart, 
whether acut^ or chronic, are : 

(//) Ff't'hlenpss (171(1 irrcf/ulftriti/ of the apex impulse and of the 
radial imi)ulse, (h) enlargement of the heart, as indicated by inspec- 
tion, ])alpation, and j)ercussion, and (sometimes) (r) murmurs indi- 
cative of stretching of one or another of the valnilar orifices. 
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Dilatation of the Left Ventricle. 

Inspection shows little that is not better brought out by palpa- 
tion. Palpation i-eveals a feeble *' flapping" cardiac impulse, or 
a vague shock displaced both downward and to the left and diffused 
over an abnormally large area of the chest wall. Percussion veri- 
fies the position of the cardiac impulse and sometimes shows an 
unusually blunt or rounded outline at the apex of the heart. 

On auscultation, the first sound is usually very short and sharp, 
but not feMe imless it is accomi)aiiied by a murmur. In case the 
mitral orifice is so stretched as to render the valve incompetent, or 
in case the muscles of the h(*art are so fatigued and weakened tliat 
they do not assist in closing the mitral orifice, a systolic murmur is 
to be heard at the apex of the heart. This murmur is transmitted 
to the axilla and back, but does not usually replace the first sound 
of the heart. The aortic second sound, as heard in the aortic area 
and at the apex, is feeble. 

Dilatation of the right ventricle of the heart is manifested by an 
increase in the area of cardiac dulness to the right of the sternum 
(corresponding to the position of the right auricle), by feebleness of 
the pulmonic, second sound togi'ther with signs of congestion and 
engorgement of the lungs, and often by a systolic murmur at the 
tricuspid valve; /./'., at or near the root of the ensiform cartilage. 
When this latter event occurs, one may have also systolic pulsation 
in the jugular vehis and in the liver (see Mow, p. 188). 

In cases of acute dilatation, such as occur in infectious fevers 
or at the end of well-contested races, there is often to be heard a 
systolic murmur loudest in the pulmonary area and due very pos- 
sibly to a dilatation of the (H)nus arteriosus. 

The diagnosis of dilatation of the heart seldom rests entirely 
upon ])hysical signs referable to the heart itself. In acute cases 
our diagnosis is materially aided by a knowledge of the cause, 
whidi is often tolerably ob\ious. In chronic cases the best evi- 
den(»e of dilatation is often that furnished by the venous stasis 
which results from it. 
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(4) CHRONIC VALVULAK DISEASE. ,. 

I. Mitral Regurgitation. 

The commonest and on the whole the least serious of valvular 
lesions is incompetency of the mitral. It results in most cases 
from the shoi-tening, stiffening, and thickening of the valve pro- 
duced by rheimiatic endocai-ditis in early life. It is the lesion 
l)re.sent in most cases of chorea (see Figs. 86 and 87). 

Tentporart/ and curable mitral regnrgltatloti may result from 
Wi'akening of the heai-t muscle, which normally assists yi closing 
tlie mitral orifice through the sphincter-like contraction of its cir- 
cular fibres. 

Great muscular fatigue, such as is produced by a hard boat 
race, may result in a temporary relaxation of the mitral sphincter 
or of the papillary muscles sulticient to allow of genuine but tem- 
porary and curable regurgitation thi'ough the mitral orifice. In 
conditions of profound nervous debility and exhaustion, similar 
weakening of the cardiac muscles may allow of a leakage through 
the mitral, which ceases with the removal of its cause. Stress has 
recently been laid upon these points by Arnold and by Moi-ton 
Prince. 

antral insufficiency (hie to stretching of the ring into which the 
valve is inserted occurs not mifrequently as a result of dilatation 
of tlic left ventricle, and is commonly known as relative insufficiency 
of the mitral valve. The valve orifice can enlarge, the valve can- 
not, and hence its cui-tains are insufficient to fill uj) the dilated ori- 
fice. This tyj)e of mitral insufficiency frequently results from 
aortic regurgitation with the dilatation of the left ventricle which 
that lesion j)roduces, or from myocarditis, which weakens the heart 
wall until it dilates and widens the mitral orifice. 

The results of any form of mitral leakage are : 

1. Dilatation or hifpeiiroplnj of the left auricle, which has to 
receive l)loo/l both from the lungs and through the leaky mitral 
from the left ventricle. 

2. The ovei-fiUed left auricle camiot receive the blood from the 
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lungs as readily as it should ; hence the blood " backs up " in the 
lungs and thereby increases the work which the right ventricle 
must do in order to force the blood through them. Thus i-esult 
oedema of the limgs, and — 
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Fio. 8rt.— Normal Ht»art during Systole. 

aortio valves into the aorta. 
Fio. H7.— Mitral Regurgitation. Tbe heart is in systole and the arrows show the cuirent flowing 

bai'k in the left auricle as well as forward Into the aorta. 
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(3) Hijjyei'trophy and dilatation of the right ventricle, which in 
turn becomes sooner or later overcrowded so that the tricuspid 
valve gives way and tricuspid leakage occurs. 

(4) The capacity for hypertrophy possessed by the right auricle 
is soon exhausted, and we get then — 

(5) General venous stasis, which shows itself first as venous 
pulsation in the jugulars and in the liver and later in the tissues 
drained by the poi-tal and peripheral veins. This venous stasis in- 
creases the work of the left ventricle, and so we get — 

(6) Hy2)eHrop1iy and dilatation of the left ventricle. Hyper- 
trophy of the left ventricle is also produced by the increased work 
necessary to maintain some vestige of sphincter action at the leaky 
mitral orifice, as well as by the labor of contracting upon the extra 
quantity of blood delivered to it by the enlarged left auricle. 

At last the circle is complete. Every chamber in the heart is 
enlarged, overworked, and failure is imminent. 

Returning now to the signs of mitral regurgitation, we shall find 
it most convenient to consider first the type of regurgitation pro- 
duced by rheumatism and resulting in thickening, stiffening, and 
retraction of the valve. 

TuvsicAL Signs. 

(n) First Stage — Prior to the Establishment of Compensation, 

AVe liave but one characteristic physical sign : 

A systolic murmur heard loudest at the apex of the heart, trans- 
mitted to tlie back (below or inside the left scajmla) and to the left 
axilla. The murmur is not infrequently musical in character, and 
when this is the case diagnosis is much easier. Systolic musical 
murmurs so transmitted do not occur without val\'ular leakage. 
Rosen bach l>elieves that adlierent pericardium is capable of produc- 
ing such a murmur, but only, if I understand him rightly, in case 
there is a genuine mitral leakage due to the embarrassing embrace 
of the pericardium which prevents the mitral orifice from closing. 

"Functional" or "haemic" murmurs are rarely heard in the 
back, and veiy rarely, if ever, have a musical quality. 
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Cases of mitral regurgitation are not very often seen at this 
stage, but in acute endocarditis after the fever and anaemia have 
subsided, or in chorea, such a murmur may exist for days or weeks 
before any accentuation of the pubnonic second sound or any en- 
largement of the heart appears. I have liad the opportunity of 
verifying the diagnosis at autopsy in two such cases. 

(h) Sf't'ond Statje — Comj/ensatioa Ustnblisliaf. 

As long as compensation remains jjerfect, the only evidence of 
regurgitation may be that obtained by auscultation, and I shall 
accordingly begin with this rather than in the traditional way with 
inspection, ])alpation, and percussion. 

The distinguishing auscultatory phenomena in eases of well- 
com])ensate(l mitral insufficiency are : 

(ft) A systolic nnirmur whost* maximum intensity is at or near 
the apex impulse of the heart, Imt which is also to be heard in the 
left axilla and in the back below or inside the angle of the left 
scapula (so far the signs are those of the first stage, above de- 
scribed). 

(ft) A pathological accentuation of the ])uhnonic second sound. 

This is the minimum of evidence upon which it is justifiable to 
make the diagnosis of compensated mitral regurgitation. In the 
vast majority of cases, however, our diagnosis is confirmed by the 
1 olio wing achlitional data : 

(r) Enlargement of the heart as shown by inspection, palpation, 
and percussicm. 

{(i) Evidence of congestion of the lungs (dyspnoea, orthopnoea, 
cough. (»yanosis, hemoptysis), as well as of the general venous sys- 
tem (engorgement of the liver, oedema of the legs, ascites, etc.). 

The pulse in well-compensated cases shows no considerable 
abnormality. When compensation begins to fail, or sometimes be- 
fore that time, the most characteristic thing about the pulse is its 
marked irregularity both in force and rhythm. Such irregularity 
is at once more cowman and less srrions in mitml disease than in 
fhat of ant/ of Iter raire ; it may continue for years and be compat- 
ible with veiy tolerable health. 
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Returning now to the details of the sketch just given, we will 
take up first — 

(i() The Murmur, — In childi-en the murmur of mitral regurgita- 
tion may be among the loudest of all murmurs to be heard in val- 

l»t l8t 
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Fig. 88.— Diagram to Represent Systolic Mitral Munnur. The heavy Une« represent th€ normal 
<'ardiao Hounds and the light lines the murmur, whi<'h in this cane dues not replace the first 
boun<l and " tapers " off characteristically at the end. 

\T.ilar disease, but this does not necessarily imply that the lesion is 
a very severe one. A murmur whicli f/roirs ioudfr under observa- 
tion in a well-eompensated valvular lesion may mean an advance of 
the disease, but if the case is tirst seen after compensation has 
failed a faint, variable whiff in the mitral area may mean the se- 
verest type of lesion. As the patient im})roves luider the influence 
of rest and cardiac tonics, such a murmur may grow very much 
h)uder, or a murmur i)reviously inaudible may a])pear. 

The Irntjth of the murmur varies a great deal hi different cases 
and is not of any great practical importance. It rarely ends 
abru]>tly, but usually ** tails off" at the end of systole (see Fig. 88). 
Musical murmurs are heard more often in mitral regurgitation than 
in any other valve lesion, but the musical quality rarely lasts 
tliroughout the wliole (hiration of the murmur, contrasting in this 
respect with musical murmurs produced at the aortic valve. The 

2nd ,.,. 2nd 

'Him ■ ■ I \:m\\\\^ . , I 

Fig. «).— Systolic Mttral Mumuir Replaclnff the First Sound of tht? Heart, 

first sound of the heart may or may not l)e n^plaeed by the murmur 
(see Fig. 89). AMien the sound ])ersists and is heard eith(*r with 
or l)efore the murmur, one can infer that the h'sion is relatively 
slight in comparison with cases in wliich tlie first sound is wliolly 
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obliterated. Post-systoUc or late systolic murmurs, which are occa- 
sionally heard in mitral regurgitation, are said to point to a rela- 
tively slight amount of disease in the valve (see Fig. 90). Rosen- 

I. 2Bd I 2nd 
ililiii I I iillii II I 

Fio. 90.— Late Systolic Murmur. The first gound Is clear and an interval Interv'enes between 

It and the munuur. 

bach claims that the late systolic murmur is always due to organic 
disease of the valves and never occurs as a functional murmur. 

When compensation fails, the murmur may altogether disapi)ear 
for a time, and if the patient is then seen for the first time and 
dies without rallying imder treatment, it may be impossible to 
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Fio. 91.— Mitral Regurgitation. The murmur is heard over the shaded area as well as in Vbub 

liack. 

make the diagnosis. The very worst cases, then, are those in which 
there is no murmur at all. 

The murmur of mitral regurgitation is conducted in all directions, 
but especially toward the axilla and to the back {not around the 
chest, but directly). In the latter situation it is usually louder 
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thaii it is in mid-axilla, aiul occasionally it is heard as loudly in the 
back as anywhere else. This is no doubt owing to the position of 
the left auricle (see Figs. 91 and 92). 

(/>) After compensation is established and as long as it lasts an 
ficrnituntlon of the pulmonic second sound is almost invariably to 
be made out, and may be so marked that we can feel and see it, as 
well as hear it. Not infrequently one can also see and feel the 
pulsation of the con us arteriosus — not the left auricle — in the second 
aiul third left intercostal space. (It may be well to mention again 



Systolic murmur. ' 




Fifl. U3.— Mitral Ilegurgitatlou. Murmur heard over the shaded area. 



here that by accentuation of tlie i)ulmonic second sound one does 
not mean merely tluit it is louder or sliarper in quality than the 
aortic se(!ond sound, since this is true in the vast majority of cases 
in Ileal thy individuals mider thirty years of age. Pathological ac- 
centuation of the pulmonic second sound means a greater intensity 
of the sound than, we hdve a rifjht to expert at the age of the indicid- 
uol in f/urstion,) Occasionally the pulmonic second sound is redu- 
l>lieat4*d, but as a rule this points to an accompanying stenosis of 
tlie mitral valve. At the apex the second sound (i.e., the trans- 
mitted aortic second) is not infrequently wanting altogether, owing 
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to the relatively small amount of blood which recoils upon the 
aortic "alves. 

C") Enlarfjemeut of the heart, and more especially of the right 
ventricle, is generally to be made out, and in the majority of cases 
tnis enlargement is manifested by displacement of the apex impulse 
both downward and toward the left, but more especially to the 
left. Percussion confirms the results of inspection and palpation 
regarding the position of the cardiac impulse. The normal sub- 
sternal dulness is increased in intensity, and we can sometimes 
demonstrate an enlargement of the heart toward the right (see 
Fig. 91). 

In children (in whom adhesive pericarditis often complicates 
the dis*:?.se) a systolic thrill may not infrecpiently l>e felt at the 
apex, and the precordia may bt* bulged, and even in adults such a 
systolrj thrill is not so rare as some writers would have us sup- 
pose. 

{(l) The jtiihe, as said, above, shows nothing characteristic at any 
stage of the disea^se. While compensation lasts, there is usually 
nothing abnormal about the i)ulse, although it may be somewhat 
irregular in force and rliythni, and may be weak when compared to 
the powerful beat at the aju'X in case tlie regurgitant stream is a 
very large one. Irregularity at this period is less common in pure 
mitral regurgitation than in cases comi)licated by stenosis. 

(r) 77/ //v/ Sfaijr — F(iU\i\[j Cotupensntwn. 

When compensation begins to fail, the i>ulse becomes weak and 
irregular, and many heart beats fail to reach the wrist, but there 
is still nothing characttnistic about the i>ulse, which differs in no 
respect from that of any case of cardiac weakness of whatever 
nature. 

(e) Evidence of venous stasis, first in the lungs and later in the 
liver, lower extremities, and serous cavities, does not show itself 
so long as compensation is sufficient, but when the heart begins to 
fail the i)atient l>egins to complain not only of palpitation and car- 
diac distress, but of dyspnoea, orthopnoea, and cough, and examina- 
tion reveals a greater or lesser degree of cyanosis with pulmo- 
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nary oedema manifested by crackling rdles at the base of the lungs 
l)osteriorly, and possibly also by haemoptysis or by evidences of 
hydrothorax (see below, p. 26C). If compensation is not re-estab- 
lished, the right ventricle dilates, tlie tricuspid becomes incompe- 
tent, the liver becomes enlarged and tender, dropsy becomes gen- 
eral, the heart and pulse become more and moi-e rapid and iri-egular, 
the lieart murmur disappears and is i-eplaced by a confusion of 
short vah'ulai* sounds, ^'f/nlloj* rhtfthm " or ^*deliriom cordis" often 
consitlerably obscured by the noisy, lalK)red breathing with numer- 
ous moist rales. In a patient seen for the first time in such a con- 
dition diagnosis may be impossible, yet mitral disease of some ty|)e 
may usually l)e suspected, since murmurs produced at the aortic 
valve are not so apt to disappear when compensation fails. The 
relative trieus])id insufficiency which often occurs is likely to mani- 
fest itself by an enlargement of the right auricle, sometimes demon- 
strable by percussion and later by venous pulsation in the neck and 
in the liver. 

(</) iJifferentinl Diagnosis, 

The murmur of mitral regurgitation may be confused with 

(1) Tricuspid regurgitation. 

(2) Functional murmurs. 

(.*>) Stenosis or roughening of the aortic valves. 

(1) The post-mortem ivcords of the Massachusetts General 
Hosi)ital show that in the presence of a murmur due to mitral re- 
gurgitation it is very easy to fail altogether to recognize a tricuspid 
regurgitant murmur. Only 5 out of 29 cases of tiicuspid regurgi- 
tation found at autoi)sy wei-e recognized during life. AUbutt's 
figures from Guy's Hosjntal are similar. In the majority of these 
cases, mitral regurgitation was the lesion on which attention was 
concentrated during the ])atient's life. This is all the more excus- 
able IxM'ause the tricuspid area is so wide and uncertain. Murmurs 
produced at the tricuspid orifice are scmietimes heard with maxi- 
mum intensity just inside the ai>ex impulse, and if we have uho a 
mitral regurgitant murmur, it may ^je impossible under such cir- 
cumstances to distinguish it from the tricuspid murmur. Some- 
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times the two are of different pitch, but more often tiicuspid regur- 
gitation must be recognized Indirectly if at all, /.<\, through the 
evidence given by venous pulsation in the jugular veins and in the 
liver. Tricuspid muniiurs are not transmitted to the left axilla 
and do not cause accentuation of the pulmonic second sound, al- 
though they are compatible with such accentuation. They are to 
be distinguished from the murmurs of mitral regurgitation by their 
different seat of maximum intensity, possibly by a diffei-ence in 
pitch, but most clearly by the concomitant i)henomena of venous 
pulsation above mentioned. 

(2) "Functional" murmurs are usually systolic and may have 
their maximum intensity at the apex of the heart, but in the gi-eat 
majority of cases tliey are heard best over the pulmonic valve or 
just inside or outside the apex beat (Potain). They are faint or 
inaiulible at the end of expiration, and are more influenced by 
position than organic murmurs are. In tlie upright position they 
are often very faint. They are randy transmitted beyond the 
precordia and are unacc()m])anied by any evidences of enlargement 
of the heart, by any pathological accentuation of the pulmonic 
second sound,' or any evidt*nct»s of engorgement of the lungs or 
general venous system. 

{}^) Eoughening or narrowing of tlie aortic valves may produce 
a systolic; murmur with maximum intensity in the second right in- 
tenjostal sj^ace, but this murmur is not iufrerpiently heard all over 
the ])recordia and (piite jdainly at tht* ajH'x, so that it may simulate 
the nnirmur of mitral regurgitation. The aortic murmur may in- 
deed be lieard more plainly at the apex than at any other point ex- 
t'i'jtt the s(M*ond riglit intercostal s])ace, owing to the fact that the 
right ventrich*, wliich oceupies most of tlie ])recordial region be- 
tween the aortic and mitnd areas, does not lend itself well to the 
})ropagation of certain types of cardiac murnnirs. Under these 
circumstances "a loud, rough aortic nmrmur may be heard at the 

' It must be reuiembered that in chlorosis, a (iiseiise in which functional 
murmurs are esixjcially prone to occur, the pulmonic second sound is often 
surprisingly loud, owing to ft retraction of the left lung, which uncovers the 
root of the pulmonic artery. 
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apex as a smooth murmur of a different tone " (Broadbent). Such 
a murmur is not, however, likely to be conducted to the axilla or 
heard beneath the left scapula, nor to be accompanied by accentua- 
tion of the pulmonic second sound nor evidences of engorgement 
of the lungs and general venous system. 

II. Mitral Stenosis. 

Narrowing or obstruction of the mitral orifice is almost invari- 
ably the result of a chronic endocarditis which gradually glues to- 
gether the two flaps of the valve until only a funnel-shaped open- 
ing or a slit like a buttonhole is left (see Figs. 93 and 94). As we 
examine post mortem the tiny slit which may be all that is left of 
the mitral orifice in a case of long standing, it is difficult to con- 
ceive how sufficient blood to carry on the needs of the circulation 
could be forced through such an insignificant opening. 

Usually a slow and gradually developed lesion, mitral stenosis 
often represents the later stages of a process which in its earlier 
phases i)roduced pure mitral regurgitation. By some observers the 
advent of stenosis is regarded as representing an attempt at com- 
])ensation for a reduction of the previous mitral leakage. Others 
consider that the stenosis simply increases the damage which the 
valve has suffered. 

A remarkable fact never satisfactorily explained is the ])redilec- 
tiou of mitral stenosis for the female sex. A large proportion of 
the cases — seventy-six per cent in my series — occur in women. 

It is also curious that so many cases are associated with pul- 
monary tuberculosis. 

Physical Sifjns, 

Mitral stenosis may exist for many years without giWng rise to 
any i)liysieal signs by which it may be recognized, and even after 
signs liave begun to sliow themselves they are more fleeting and 
inconstant than in any other val\'ular lesion of the heart. In the 
early stages of the disease the heart may appear to be entirely nor- 
mal if the patient is at rest, and especially if examined in the re- 
cumbent position, characteristic signs being elicited only by exer- 
11 
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tion ; or again a mui-mur which is easily au(lil)le with the patient 
in the upright position may disappear in the i-ecumbent position ; 
or a murmur may be heard at one visit, at the next it may be im- 
possible to elicit it by any manoeuvre, while at the third visit it may 
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Fig. JW.— Diagram to Represent the r<»j*itlon of the Valv<*s In the Normal Heart durinff Dlastokw 
tlie Open Mitral Allowing the Blootl to Flow Down from the Left Aurk'le, tbe Aortic Clowd. 

no. 94. -Mitral Stenosis— Pfriod of Diimtoie. The blo«xl flowing from the left auricle is ob- 
structed by the thickened and adlierent mitral curtalng. 
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be easily heard again. These characteristics explain to a certain 
extent the fact that differences of opinion so often arise regarding 
the diagnosis of mitral stenosis, and that out of forty-eight cases in 
which this lesion was found at autopsy at the Massachusetts General 
Hospital, only twenty-three were recognized during life. No com- 
mon lesion (with the exception of tricuspid regurgitation) has been 
so frequently overlooked in our records. 

I shall follow Broadl>ent in dividing the symptoms into three 
stages, according to the extent to which the lesion has progressed. 

I. 

In the first stage inspection and palpation show that the ai)ex 
l)eat is little if at all displaced, and percussion reveals 710 increase 
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Fio. 95.— Mitral Stenosis. 



i)} the area of cardiac duhiess ; indeed, in rare cases the heart may 
Ix* smaller than usual. If one lays the hand lightly over the origin 
of the apex l)eat, one can generally feel the ^y?^/v'///y y>;r*s?/.«ff(>//c thrill 
which is so characteristic of this disease, more common indeed than 
in any other. This thrill is more marked in the second stage of 
the disease, but can generally be appreciated even in the first. It 
runs up to and ceases abruptly with the very sharp first sound, 
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the sudden shock of which may be appreciated even by palpation. 
The thrill is sometimes palpable even when no murmur can be 
heard, and often the thrill is transmitted to the axilla when the 
murmur is confined to the apex region. On auscultation one 
hears, especially after the patient has been exerting himself, and 
particularly if he leans forward and to the left, a short rumble or 
roll Immediateli/ ^>?v.^ce(Z///<7 the systole and increasing in intensity 
as it approaches the first sound (see Fig. 95). At this stage of 
the Hsease the second sound can still be heard at the apex. The 
first sound is very sharply accented or snapping, and communi- 
cates a very decided shock to the ear when a rigid stethoscope 
is used. As a rule, the murmur is closely confined to the region 
of the apex beat and not transmitted any considerable distance in 
any direction. I have seen cases in which it was to be heai-d only 
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Fig. 96.— The Murmur of Mitral Stenosis -First Stage. The place of the murmur and its cresu 
oendo character are indicated by the position of the light lines just before the first aouiid 
and by their Increasing length. 

over an area the size of a half-dollar.* Very characteristic of mi- 
tral stenosis is a prolongation of the diastolic pause so that the inter- 
val be ween the second sound of one cycle and the first sound of the 
next is unduly long. Occasionally the diastolic sound is redupli- 
cated ("double-shock sound" — Sansoiu) at this stage of the disease, 
but this is much more frequent in the later i)hases of the lesion.* 

Irregularity of the heart beat both m force and rhythm is very 
frequently present even in the early stages of the affection. The 
heart may be regular while the patient is at rest, but slight exer- 
tion is often sufficient to produce marked irregularity. 

' It may, however, be widely transmitted to the left axilla and audible in 
the back or even over the whole of the left chest, especially when the stenoeis 
is combined with regurgitation. 

- This is the opinion of most observers. Sansom states that the "double- 
shock sound" may precede all other evidences of mitral stenoeis. 
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II. 

In the second stage the murmur and thrill are usually longer and 
may occupy the whole of diastole, beginning with considerable in- 
tensity just after the reduplicated second sound, quickly diminish- 

lat 
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Fio. 97.— Type of Presystolic Murmur Often Heard In tbe Second Sta^ of Mitral Stenosis. 
Hen* the murmur fills tbe wbole of diastole, ^ith a gradual increase of intensity as it ap- 
proacbes tbe lint sound. No second sound to audible at the apex. 

ing until it is barely audible, and then again increasing with a 
steady crescendo up to the first sound of the next cycle.* These 
changes may be graphically represented as in Figs. 97 and 98. Dia- 
stole is now still more prolonged, so that the characteristic rhythm 
of this lesion is even more marked than in the earlier stages of the 
disease. In many cases at this stage no second sound is to be heard 
at all at the apex, although at the pulmonic orifice it is loud and 
almost invariably double. (This is one of the reasons for believing 
that the second sound which we usually hear at the ajjex is the 
transmitted aortic second soiuid. In mitral disease the aortic valyes 
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Fio. 96.— Type of Pre83r8tolic Murmur Sometimes Heard in tbe Second Stage of Mitral Stenosis. 
Tbere is a double crescendo. Tbe second sound seems reduplicated. 

shut feebly owing to the relatively small amount of blood that is 
thrown mto the aorta.) 

At this stage of the disease enlargement of the heart begins to 
make itself manifest. The apex impulse is displaced to the left — 

1 Rarely one finds a crescendo in the middle of a long presystolic roll with 
a diminaendo as it approaches the first sound. 
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sometimes as far as the mid-axillary line, and often descends to 
the sixth interspace. Occasionally the cardiac dulness is increased 
to the right of the sternum. 

The instability and fleeting character of the murmur in the ear- 
lier stages of the disease are much less marked in this, the second 
stage. The first sound at the apex still retains its sharp, thump- 
ing quality, and is often audible without the murmnr in the back. 

The irregidarity of the heart is generally greater at this stage 
than in the earlier one. 

III. 

The third stage of the affection is marked by the disappearance 
of the characteristic murmur, and is generally S}Tichronous with 
the development of tricuspid regurgitation. The right ventricle 
becomes dilated sometimes very markedly. Lideed, it may produce 
a visible pulsating timior l^elow the left costal border and be mis- 
taken for cardiac aneurism (Osier). The snapping first sound and 
the "double-shock" sound usually remain audible, but the latter 
may be absent altogether. Diagnosis in this stage rests largely upon 
the peculiar snapping character of tlie first sound, together with the 
prolongation of diastole and the very great irregularity of the heart, 
both in force and rhythm. At times a })resystolic thrill may be 
felt even when no murmur is to be heard. 

The pulse shows nothing characteristic in many cases except 
that early and persistent irregularity which has been already al- 
luded to. In other cases the wave is low, long, easily compressed, 
but quite perceptible Ix^tween beats ; but for the lack of sufficient 
power in the cardiac contractions the pulse would be one of high 
tension. 

As the disease advances the irregularity of the pulse becomes 
more and more marked, and sometimes presents an amazing contrast 
with the relatively good general condition of the circulation. Even 
when not more than a third of the beats reach the wrist, the patient 
may l)e able to attend to light work and feel very well. Such cases 
make us feel as if a pulse were a luxury rather than a necessity. 

Under the influence of digitalis the pulse is especially apt to 
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assume the higeminal type in mitral stenosis. Every other beat is 
then so abortive that it fails to send a wave to the wrist, and the 
weak beat is succeeded by a pause. According to Broadbent the 
weak beat corresponds to an abortive contraction of the left ven- 
tricle accompanied by a nonnal contraction of the right ventricle, 
so that for each two strong beats of the right side of the heart we 
have one strong and one weak beat of the left side of the heart. 

Mitral stenosis is in the gi-eat majority of cases combined with 
mitral regurgitation, and it often happens that the signs of regur- 
gitation are so much more prominent than those of stenosis that 
the latter escape observation altogether, especially in the third 
stage of the disease, when the typical presystolic roll has disap- 
l)eared. In such cases combined stenosis and regurgitation is to be 
distinguished from pure regurgitation by the sharpness of the first 
sound, which would be veiy unusual at this stage of a case of pure 
mitral regurgitation. The presence of reduplicated second sound, a 
'' doul)le-shock sound " at the outset of the prolonged diastolic pause, 
and of great irregularity in force and rhythm, is further suggestive 
of mitral stenosis. 

^Mitral stenosis is ai)t to be associated with haemoptysis, with en- 
gorgement of the liver and ascites, and especially with arterial em- 
bolism. No other valve lesion is so frequently found associated 
with einbolism. The lungs are generally very voluminous, and 
may therefore mask an increase in area or intensity of the cardiac 
dulness. 

Differential D'uifjnosis, 

I have already discussed the difficulty of distinguishing a double 
lesion at the mitral valve from a simple mitral regurgitation (see 
above, p. 161). 

Other murmurs which may be mistaken for the murmur of mi- 
tral stenosis are : 

{n^ The Austin Flint munnur. 

(A) The munnur of tricuspid stenosis. 

(r) A rumbling murmur sometimes heard in children, after an 
attack of pericarditis. 
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(a) The Austin Flint murmur. 

In 1862 Austin Flint studied two cases in which during life a 
typical presystolic roll was audible at the apex of the hearty yet in 
which post mortem the mitral valve proved to be perfectly normal^ 
and the only lesion present was aortic insufficiency. This observation 
has since been verified by Osier, Bramwell, Gairdner, and other com- 
petent observers. At the Massachusetts General Hospital we have 
had seven such cases with autopsy. Yet, despite repeated confir- 
mation, Flint's observation has i-emained for nearly forty years un- 
known to physicians at large. Its importance is this : Given a case 
of aortic regurgitation — a presystolic murmur at the apex does not 
necessarily mean stenosis of the mitral valve even though the mur- 
mur has the typical rolling quality and is accompanied by a pal- 
pable thrill. It may be only one of the by-effects of the aortic 
incompetency. How it is that a presystolic murmur can be pro- 
duced at the apex in cases of aortic regurgitation has been much 
debated. Some believe it is due to the impact of the aortic regur- 
gitant stream upon the ventricular side of the mitral valve, floating 
it out from the wall of the ventricle so as to bring it into contact 
with the stream of blood descending from the left auricle. Others 
suppose that the mingling of the two currents of blood, that from 
the mitral and that from the aortic orifice, is sufficient to produce 
the murmur. 

Between the "Austin Flint murmur " thus defined and the mur- 
mur of true mitral stenosis, eoniplioating aortic regurgitation, diag- 
nosis may be impossible. If there are no dilatation of the mitral 
orifice and no regurgitation, either from this cause or from deformi- 
ties of the mitral valve itself, any e^^(lence of engorgement of the 
pulmonary circuit (accentuation of the pulmonic second sound, 
oedema of the lungs, haemoptysis, and cough) speaks in favor of an 
actual narrowing of the mitral valve, while the absence of such 
signs and the presence of a predominating hypertrophy of the left 
ventricle tend to con^'ince us that the murmur is of the t3rpe de- 
scribed by Austin Flmt, i.e., that it does not point to any sten- 
osis of the mitral valve. The sharp, snapping first sound and 
systolic shock so characteristic of mitral stenosis are said to be 
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modified or absent in connection with murmurs of the Austin Flint 
type. 

(b) Tricuspid obstruction. 

Luckily for us as diagnosticians, stenosis of the tricuspid valve 
is a very rare lesion. Like mitral stenosis it is manifested by a 
presystolic rolling munnur whose point of maximum intensity is 
sometimes over the ti-aditional tricuspid area, but may be at a point 
so near the mitral area as to be easily confused with stenosis of 
the latter valve. 

The difficulty of distinguishing tricuspid stenosis from mitral 
stenosis is further increased by the fact that the two lesions almost 
invariably occur in conjimction. Hence we have two presystolic 
murmurs, perhaps with slightly different points of maximum inten- 
sity and possibly with a difference in quality, but often quite un- 
distinguishable from each other. In the vast majority of cases, 
therefore, tricuspid stenosis is first recognized at the autopsy, and 
the diagnosis is at l)est a very difficult one. 

(c) Broadbent, Rosenbach, and others have noticed in children 
who have just passed through an attack of pericarditis a rumbling 
murmur near the apex of the lieart, which suggests the murmur of 
mitral stenosis. It is distinguished from the latter, however, by the 
absence of any accentuation of the first sound at the apex, as well 
as by the conditions of its occurrence and by its transiency. Such 
cases are important, since their prognosis is much more favorable 
than that of mitral stenosis. 

Phear {Lnncetj September 21, 1896) ipvestigated 46 cases in 
whi(»h a presystolic murmur was observed during life and no mitral 
lesion found at autopsy. In 17 of these there was aortic regurgi- 
tation at autopsy ; in 20 of these there was adherent pericardium 
at autopsy ; in 9 nothing more than dilatation of the left ventricle 
was found. In none of these cases was the snapping first sound, 
so common in mitral stenosis, recorded during life. 

It should be remembered that patients suffering from mitral 
stenosis are very frequently unaware of any cardiac trouble, and 
seek advice for anaemia, wasting, debility, gastric or pulmonary 
complaints. This is less often true in other forms of valvular dis- 
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ease. We should be especially on our guard in cases of supjKysed 
"nervous arrhythmia" or "tobacco heart," if thei-e has been an at- 
tack of rheumatism or chorea previously. Such cases may present 
no signs of disease except the irregidarity — yet may turn out to 
be mitral stenosis. 

IV. AoKTU; lvK<U'K(iITATIOX. 

llheumatic endocarditis usually occurs in early life and most 
often attacks the mitral valve. The commonest cause of aortic dis- 
ease on the other hand — arterio-selerosis — is a disease of late mid- 




T^fi/ea/ ^f^at/ 



Ki(i. )K).— Diastole in Aortic Retrurfritation. The bhKKl Is flowing back tbrough tlie stumpy and 
Im'onii>etent aortic valves. 

die life, and attacks men mucli more often than women. When 
we think of aortic regurgitation, the jacture that rises before us is 
usually that of a man past middle life and most often from the 
classes who live by manual labor. Nevertheless cases occur at all 
ages and in both sexes, and rheumatic endocarditis does not spare 
the aortic cusps altogether by any means. 

Whether i>roduced by arterio-selerosis extending down from the 
aorta, or by rheumatic or sei)tic endocarditis, the lesion which re- 
sults in aortic regurgitation is xianRlly a, t/ttrknnnf/ ami sit orteniny 
of the cusi»s (see Fig. i)9). In rai-e cases an aortic cusp may be 
rujitured as a result of violent muscular effort, and the signs and 
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symptoms of regurgitation then appear suddenly. But as a nile 
the lesion comes on slowly and msidiously, and unless discovered 
accidentally or in the course of routine physical examination it may 
exist unnoticed for years. Dropsy and cyanosis are relatively late 
and rare, and the symptoms which first appear ai'e usually those of 
dyspnoea and precordial distress. 

It is a disputed point whether relative and temporary aortic 
insufficiency due to stretching of the aortic orifice ever occurs. If 
it does occur, it is certainly exceedingly rare, as the aortic ring is 
very tough and inelastic. 

DUatatUm of the am-tlr. airh — practically diffuse aneurism — oc- 
curs in almost every case of aortic i*egurgitation, and produces sev- 
eral important physical signs. This comi)lication is a vei-y well- 
known one, but has not, I think, been sufficiently insisted on in 
text-books of i)hysical diagnosis. It forms pai-t of that general 
enlargement of the arterial tree which is so characteristic of the 
disease. 

Physical Siyns, 

Inspection reveals more that is unportant in this disease than 
in any other valvular lesion. In extreme cases the patient's face 
or hand may blush visibly with every systole. Not infrequently 
one can make the diagnosis aci-oss the room or in the street by not- 
ing the violent throbbing of the carotids, which may be such as to 
shake the person's whole head and tnuik, and even the bed on 
whi(^h he lies. Xo other lesion is so apt to cause a heaving of the 
whole chest and a bobbing of tlie head, aiul no otlier lesion so often 
(causes a bulging of the precordia, for in no other lesion is the en- 
largement of the heart so great (cor boritntm or ox-heart). The 
throbbing of the dilated aorta can often Ix^ felt and sometimes seen 
in the 8ui)rastenial notcli or in the second right interspace. Not 
only the carotids but the sulKdavians, the brachials and radials, 
the femoral and anterior tibial, and even the digital and dorsalis 
jiedis arteries may visibly pulsate, and the characteristic jerking 
quality of the pulse may be seen as well as felt. This visible pul- 
sation in the peiipheral arteries, while very characteristic of aortic 
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regurgitation, is occasionally seen in cases of simple hypertrophy of 
the heart from hard muscular work (e.y., in athletes). If the ar- 
teries ai*e extensively calcified, their pulsation become much less 
marked. 

The peculiar conditions of the circulation whereby it is " changed 
into a series of discontinuous discharges as if from a catapult" (All- 
butt) throws a great tensile strain ui)on all the arteries, and results, 
in almost every long-standing case, in increasing both their length 
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Fio. 100.— Aortic Regurgitation, Showing Position of the Diastolic Murmur and Areas of Visible 

Pulsation. 



and their diameter. The visible arterial trunks become tortuous 
and distended, while the arch of the aorta is diffusely dilated and 
becomes practically an aneurism (see Fig. 100). With each heart 
beat the snaky arteries are often jerked to one side as well as made 
to throb. 

Inspection of the region of the cardiac impulse almost always 
shows a very marked displacement of the apex beat both downward 
and outwai-d (but especially the former), corresponding to the hy- 
pertrophy of the left ventricle, which is usually very great, and to 
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the downward sagging of the enlarged aorta. In a small propor- 
tion of the cases no enlargement of the heart is to be demonstrated. 
This was true of 5 out of the last 67 cases which I have notes of, 
and generally denotes an early and slight lesion. Not at all infre- 
quently one finds a systolic retraction of the interspaces near the 
apex beat instead of a systolic impulse. This is probably due to 
the negative pressure produced within the chest by the powerful 
contraction of an hypertrophied heart. In the suprasternal notch 
one often feels as well as sees a marked systolic pulsation trans- 
mitted from the arch of the dilated aorta, and sometimes mistaken 
for saccular aneurism. 

Arterial pulsation of the liver and spleen are rarely demon- 
strable by a combination of sight and touch. 

Capillary Pulsation, 

If one passes the end of a pencil or other hard substance once 
or twice across the patient's forehead, and then watches the red 
mark so produced, one can often see a systolic flushmg of the hyper- 
semic area with each beat of the heart. This is by far the best 
method of eliciting this phenomenon. It may also be seen if a glass 
slide is pressed against the mucous membrane of the lip so as par- 
tially to blanch it, or if one presses upon the finger-nail so as par- 
tially to drive the blood from imder it ; but in both these manoeuvres 
error may result from inequality in the pressure made by the ob- 
server upon the glass slide or upon the nail. Very slight movements 
of the observer's fingers, even such as are caused by his own pulse, 
may give rise to changes simulating capillary pulsation. Capillary 
pulsation of normal tissues is not often seen in any condition other 
than aortic' regurgitation, yet occasionally one meets with it in 
diseases which j)roduce very low tension of the pulse, such as 
])hthisis or typhoid, anaemic and neurasthenic conditions, and I 
have twice seen it in perfectly healthy persons. In such eases the 
])ulsation is usually less marked than in aortic i-egurgitation. 
Rarely pulsation may be detected in the i)eripheral veins. 

1 Jumping toothache and throbbing felon are common examples of capil- 
lary pulsation in inflamed areas. 
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Pnlptition. 

Palpation verifies the position of the cardiac impulse and the 
hea\*i»g of the whole chest wall suggested by iuspectiou. The 
shock of the heart is very powerful and deliberate nuleas dilatation 




-Sji|]]i>nuiitrr.n^lili Ti-ailnj? rmuj Konjial Pui»*. 



is extreme, when it becomes wa^y and diffuse. In the supracla\-ie- 
ular notch a systolic thrill is often to be felt. A iUastolic tliriU 
in the preeordia is* very rare. 

Thf jftthe is importsuit, usually characteristic. The wave rises 




fio. I02.-^phy(nno(rraptilr Trail nff ^f thi> ** PuUftn Ol/r'* In Aortic EeiruiyltAtloit. im «rf* 
lafMlng I'tmnii'tiT Is wt^ll *lKJwrn* 

very suddenly and to an unnsual height, then collapses completely 
and with great rapidity (pulsus celer) (see Figs. lUl, 102)* 

This type of pnlsci which is known as tlie "Corrigan [iiilse ^ or 
"iratei*-haminer pulse," is exaggerated if one raises the patient's 
arm abme tht* head so as to m*ike the force of gravity aid in enii»* 
l^fiug the arWry* The quality of the pidse in aortic ii?guigitatiun 
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is due to the fact that a large volume of blood is suddenly and for- 
cibly thrown into the aorta by the hypertrophied and dilated left 
ventricle, thus causing the characteristically sharp and sudden rise 
in the peripheral arteries. The arteries then empty themselves m 
two directions at oncey forward into the capillaries and backward 
into the heart .through the incompetent aortic valves; hence the 
sudden collapse in the pulse which, together with its sharp and 
sudden rise, are its important characteristics. The arteries are 
large and often elongated so as to be thro^vn into curves. 

Xot infrequently one can demonstrate that the radial i)ulse is 
delayed or follows the apex impulse after a longer interval than 
in normal persons. While compensation lasts, the pulse is usually 
regular in force and rhythm. Irregular itij is therefore an especial! i/ 
grave sign, much more so than in any other vah^ilar lesion. 

Percussion. 

Percussion adds but little to the information obtained by inspec- 
tion and palpation, but verifies the results of these methods of in- 
vestigation respecting the inci-eased size of the heart, and especially 
of the left ventricle, which may reach enormous dimensions, espe- 
cially in cases occurring in young persons. The heart may he 
increased to more than four times its normat ireight. 

Aitscn/tation. 

In rare cases there may be absolutely no munnur and the diag- 
nosis may be impossible during life, though it may be susi)ected 
by reason of the above-mentioned signs in the peripheral arteries. 
But although the mui-mur is seldom entirely absent, it is often so 
faint as to be easily overlooked. This is especially true in cases 
occurring in elderly people, and when the patient has been for a 
considerable time at rest. The difficulty of recognizing certain 
cases of aortic regurgitation during life is shown by the fact that 
out of sixty -five cases of aortic regurgitation demonstrated at au- 
topsy in the Massachusetts General Hospital, only forty-four were 
recognized duiing life. 



176 PHYSICAL DIAGNOSIS OF DISEASES OF THE CHEST. 

In the majority of cases, however, the characteristic diastolie 
murmur is easily heard if one listens in the right place, and when 
heard it is the most distinctive and trustworthy of all cardiac mur' 
7nurs. It almost invariably points to aortic regurgitation and to 
nothing else. 

The murmur of aortic regurgitation, as has been already men- 
tioned, is diastolic in time.* Its maximum intensity is usually not 




PlO. 103.— Poeltion of the Point of Maximum Intensity of the Murmur of Aortic Refnnigltatkm. 
The dot8 are iiu^t thickly cHjugregated where the murmur is oftenest beard. 



in the conrentional aortic area (second rif/ht interspace) ^ but on the 
left side of the sternum about the lerel of the fourth left costal carti" 
lay*'. In about one-t^uth of the cases, and especially when the 
aortic arch is much dilated, the murmur is best heard in the con- 
ventional aortic area. Occasionally there are two points at which 
it may l)e loudly heard — one in the second right interspace and the 
other at or near the a])ex of the heart, while between these points 

1 Another murmur, systolic in time, which almost always aceompanies 
the diastolic murmur, is usually due to roughening of the edges of the aortie 
valves or to dilatation of the aortic arch. This murmur must not be assumed 
to mean aortic stenosis (see below, p. 184 j. 
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the murmur is faint. This is probably clue to the fact that the 
left ventricle, through which the murmur is conducted, approaches 
the surface of the chest only at the apex, while the intermediate space 
is occupied by the right ventricle, which often fails readily to trans- 
mit murmurs produced at the aortic orifice. Less frequently the 
murmur of aortic regurgitation is heard with maximum intensity 
at the second or third left costal cartilage or in the region of the 
ensiform cartilage (see Fig. 103). 

From its seat of maximiuu intensity (Le.^ usually from the 
foui-th left costal cartilage) the murmur is transmitted ui all direc- 
tions, but not often beyond the precordia. In about one-third of 
the cases it is transmitted to the left axilla or even to the back. 
It is sometimes to be heard in the subclavian artery and the 
great vessels of the neck; in o^her cases two heart sounds are 

lit igt 
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Fig. 104.— Short Diastolic Murmur Not Replacing the Second Sound. 

audible in the carotid, but no mui-mur. The murmur is usually 
blowing and relatively high i)itched, sometimes musical. Its inten- 
sity varies much, but is most marked at the beginning of the mur- 
mur, giving the impression of an accent there. It may occupy the 
whole of diastole or only a small ])ortion of it — usually the earlier 
l)ortion (see Fig. 104). Late diastolic murmurs are rare. The mur- 
mur may or may not replace the second sound of the heai-t. Broad- 
l)ent Ijelieves that when it does not obliterate the second sound, 
the lesi(m is usually less sevei-e than when only the murmur is to 
be heard. Allbutt dissents from this opinion. 

In listening for the aortic second sound with a view to gauging 
the seventy of the lesion, it is best to apply the stethoscope over the 
right carotid arti^ry, as here we are less apt to l>e confused by the 
murmur or by the pulmonic second sound. 

The position of the i)atient's body has but little effect upon the 
munuur — less than upon murmurs produced at the mitral oritice. 
12 
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The first sound at the apex is generally loud and long. There 
is no accentuation of the pulmonic second. 

Over the larger peripheral ai-teries, especially over the femoral 
artery, one hears in most cases a sharp, short systolic sound (** pis- 
tol-shot sound ") due to the sudden filling of the unusually empty 
artery ; this sound is merely an exaggeration of what may be heard 
in health. Pressure with the stethoscope will usually bruig out a 
systolic murmur (as also in health), and occasionally a diastolic 
?wMn/<?(r as well (Duroziez's sign). This diastolic munnur in the 
peripheral arteries, obtained on pressure with the stethoscope, is 
practically never heard exce])t in aortic regurgitation. It is thought 
by some to be due to the regurgitant current in the gi*eat vessels 
which in very marked cases may extend as far as the femoral ar- 
tery. Duroziez^s sign is a compa^-atively rare one, not i)resent in 
most cases of aortic regurgitation, and usually disa])i>ears when 
compensation fails. 

Sit mm (I rt/ (uid Differential iPlagnosls. 

A diastolic viHrmnr heard with the maximum intensity about 
the fouiili left costal cartlhKje (less often in the second right inter- 
space or at the apex) gives us almost com])lete assurance of the 
existence of aortic regurgitation. From pulmonaiy regurgitation, 
an exceedingly rare lesion, the disease is distinguished by the pres- 
ence of predominating hy])ertr()phy of the left ventricle with a 
heaving apex imimlse and by the following arterial phenomena: 

(a) Visible i)ulsation in the peripheral arteries. 

(/>) Capillary pulsation. 

(c) " Corrigan " i)ulse. 

((/) "Pistol-shot sound" in the femoral artery. 

{e) Duroziez's sign. 

The very rai*e functional diastolic murmur, transmitted from 
the veins of the neck and heard over the base of the heart in cases 
of grave anaemia, may l)e obliterated by pressure over the bulbus 
jugularis. Such pressure has no effect upon the murmur of aortic 
regurgitation. 

It must be remembered that aortic regurgitant murmurs are 
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often exceedingly faint, and should be listened for with the greatest 
care and under the most favorable conditions. 

Estimation of the Extnit and Gravity of the Lesion. 

The extent of the lesion is roughly proportional to — 

{a) The amount of hj-pertrophy of the left ventricle. 

(h) The degree to which the pulse collapses during diastole 
(provided tlie radial is not so much calcified as to make collapse 
impossible). 

(V) The degi-ee to which the murmur replaces the second sound 
as heard over the right carotid artery (Broadbent). 

Irregularity of the pulse is a far more serious sign in this dis- 
ease than in lesions of the mitral valve, and indicates the beginning 
of a serious failure of compensation. 

Another grave sign is a diminution in the intensity of the 
murmur. 

Compncations, 

( 1 ) Dilatation of the Aoi^a, — Diffuse dilatation of the aortic arch 
is usually associated witli aortic regurgitation and may produce a 
characteristic area of dubiess to the right of the sternum (see Fig. 
1(H)). Xot infrequently this dilatati(m is the cause of a systolic 
nmrmur to be heard over the region of the aoi-tic arch and in the 
great vessels of the neck. 

(2) Bnufjheninff of the Aortie Valees, — In the great majority of 
cases of aortic regurgitation the valves are sufficiently roughened 
to produ(*e a systolic murmur as the blood flows over them. This 
nuirmur is heard at or near the conventional aortic area, and may 
Ik? transmitted into the carotids. (The relation of these murmurs 
to tlie diagnosis of aortic stenosis will be considered with the latter 
lesion.) 

(.S) The return of arterial blood through the aortic valves hito 
the left ventricle i)roduces in time lx)th hyi)ertroi)hy and dilatation 
of this chaml)er, and results ultimately in a stretching of the mitral 
orifice which renders the mitral curtains imcomjietent. The result 
is a ** relative viitral insnjgiciencyj^^ i.e., one in which the mitral valve 
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is intact but too short to reach across the orifice which it is in- 
tended to close. Such an insufficiency of the mitral occurs in most 
well-mai'ked cases ; it temporai-ily relieves the overdistention of the 
left ventricle and often the accompanying angina, although at the 
cost of engorging the lungs.* 

(4) The A list hi Flint Murmur. — The majority of cases of aortic 
regurgitation ai-e accompanied by a presystolic murmur at the apex, 
which may be due to a genuine mitral stenosis or may be produced 
in the manner suggested by Austin Flint. (For a fuller discussion 
of this murmur see above, p. 168.) 

(5) Aortic stenoais frequently supervenes in cases of aortic re- 
gurgitation, and results in a more or less temporary improvement in 
the patient's condition. It has the effect of increasing the intensity 
of the diastolic murmur, since the regurgitating stream has to pass 
through a smaller opening. 

The general \4sible arterial i)ulsation becomes much less marked 
if stenosis supervenes on regurgitation. 



AOKTK^ STENOSIS. 

Uncomplicated aortic stenosis is by far the rarest of the valvu- 
lar lesions of the left side of the heai't, as well as the most diffictdt 
to recognize. ( )ut of two hundred and fifty-two autopsies made at 
the Massachusetts General Hospital in cases of valvular disease 
there was not one of uncomplicated aortic stenosis. Twenty-nine 
cases occurred m combination with aortic regurgitation. Ihiring 
life the diagnosis of aortic stenosis is frequently made, but often on 
insufficient e^ddence — /./'., u])()n tlie evidence of a systolic murmur 
heaid with maximum intensity in the second right intercostal space 
and transmitted into the vessels of the neck. Such a murmur does 
indeed occur in aortic stenosis, but is by no means peculiar to this 
condition. Of the other diseases which produce a similar murmur 
more will be said under Differential Diagnosis. 

' This relative insufficiency of the mitral valve has been termed its '^ safety- 
vahe" action, but the safety is but temporary and dearly bou^t. 
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For the diagnosis of aortic stenosis we need the following evi- 
dence : 

(1) A systolic murmur heard best in the second right intercostal 
spac^ and transmitted to the neck. 

(2) The characteristic pulse (ride infra), 

(3) A palpable thrill (usually). 

(4) Absence or great enfeeblement of the aortic second sound. 
Of these signs the characteristic jwhe is probably the most im- 







Fio. 105.— Aortic Stenosis. The beart is In systole and tbe blood column is obstructed by the 
narrowed aortic ring. The mitral is closed (as it should be). 

portant, and no diapiosis of aoi*tic stenosis is possible without it. 
The heai-t may or may not l)e enlarged. 

Each of these i>ouits will now bt» described more in detail. 

(1) The Murmur, 

(ft) The viftximum intensity oi the murmur, as has already been 
said, is usually in the second nght intercostal s]>ace near the ster- 
num or a little al)ove that jioint near the stemo-clavicular articula- 
tion, but it is by no means uncommon to find it lower down, i.e., 
in the third, fourth, or fifth right interspace, and occasionally it is 
l)est lieard to the left of the steniiun in the second or thinl uiter- 
costal space. (//) The time of the murmur is late aystolie; that is, 
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it follows the apex impulse at an appreciable interval, contrasting 
in this respect with the systolic murmur usually to be heard in 
mitral regui-gitation. (c) The murmur is usually irirfe/y ^/-aw^/w//- 
tedf often being audible over the whole chest and occasionally over 
the skull and the arterial tnmks of the extremities (see Fig. 106). 
It is usually heard less well over that portion of the precordia oc- 
cupied by the right ventricle, while, on the other hand, it is rela- 
tively loud in the region of the apex impulse, whither it is trans- 
mitted through the left ventricle. The same line of transmission 
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Fio. 100.— Aortic Stenosis. The murmur Is audible over the shaded area and sometimes orer 

the whole chest. 



was mentioned above as characteristic of the murmur of aortic re- 
gurgitation in many cases. The murmur is also to be heard over 
the carotids and subdavians, and can often l)e traced over the tho- 
racic aorta along the spine and down the anus. 

Until compensation fails the murmur is apt to be a veiy loud 
one, especially in the reeimibent position; it is occasionally au- 
di V)le at some distance from the chest, and is often rough and 
vibrating, sometimes musical or croaking. Its length is unusually 
great, extending throughout the whole of systole, but to this rule 
there are occasional exceptions. The tirst sound in the aortic re- 
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gioii is altogether obliteratedj as a rule, and th© second soimd is 
either absent or very feeble.* 

(2) The Piihe. 

Owing t4J ttie opp<jsitioii eo coon te red by the left ventricle in 

its attf iixpt to force blutid into the aorta^ its contraction is apt to 
be }*rulougeil ; heuce the pnl^^e wave rises gi-atlually aiul late, (uut ftdU 
tiic*rt/ itiittett/. This is shown very well in sphyganographic tracings 
(see Fig. 107), But further, the bltKid thrown inkj the aoitaby the 
left \*entriole ia pi'eventeii, by the narrowing of the aoitie valves, 
frtpui striking wpon and exjifnuliiig the arteries with its ordioary 
force ; hence the pulse wave is not only slow to rise but it mull m 




Via* lOT.—^jihyifttnipraplilc TraclDf of the Tabs^ hi i n .mpifcat^ Aortic Fiti>[Ki»l& Coinp«pe 
wltu tbti auniiiU pfil§e wmve aod wllb UwE of wKrlit! rcfurglt»Ojun (page \U). 

heifj/tt, contrasting strongly with the powerful ajjex beat C^puhm 
jitttrun'*). Again, the delay in the eniptj-ing of the left ventricle, 
brought alKint by the obstruction at thu aortic valves^ renders the 
ciiijtractious nf tlie heart relatively uifi'trqttt'ut^ ami hence the pulse 
is mfveqiivnt (puhns rttruii) as well us small and slow to rise. The 
**pulsfi3 r*tniSf parvftSf ttnuiujn^^ is, thtn-efure, a most constant and 
inii)ortant point in diagnusisj but unfortimately it is to be felt 
in iierfeetion only in the rr/v/ rare cases in which atirtic steuosis 
occurs imeomplicated. When stenosis is combined with regurgita- 
tion, as is almost always the case, the above-deserilK'd qualities of 
the pulse are greatly uuKlitied as a result of the regurgitation. It 
is also to Ije remembered that the pulse of aortic stenosis is by no 

' 'Mk-cjuiiejiiallj'. as noted by W. H. Dickiiisau, ihere is R muilcftl junrtiuj? 
tA gri!iil iNt«iiHity in the rt^nion c*t lUe ap**x, i»n>Ml>ly ibie lo a aUglu legurgUip 
Item %l Uigh [ireifliiro iltrougli the mitral valve. "*-0»leh. 
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means unalterable and does not exhibit its typical plateau at all 
times. 

A less characteristic, but decidedly frequent, variation in the 
pulse wave of aortic stenosis is the anacrotic curve. The slow, 
long pulse Avith a long plateau at the summit is seen also in some 
cases of mitral stenosis and renal disease, and is not peculiar to 
aortic stenosis, but taken in connection with the other ^gns of the 
disease it has great value in diagnosis. 

{;^) The Thrill. 

In the majority of cases an intense purring \ibration may be 
felt if the hand is laid over the upper portion of the sternum, espe- 
cially over the second right intercostal si>ace. This thrill is con- 
tinued into the carotids, can occasionally be felt at the apex, and 
rarely over a -considerable area of the chest. It is a Teiy isiportant 
aid in the diagnosis of aortic stenosis, but is by no means |)athog- 
nomonic^ since aneurism may ]^roduce a i)recisely similar vibration 
of the chest wall. 

The heart is slightly enlarged to the left and downward as a 
rule, but the ai>ex impulse is unusually indistinct, ** a well-<lefiiied 
and delilx'rate push of no great violence'' (Broadbent). Corre- 
sponding to the protracted sustained systole the first sound at the 
apex is dull and long, but not very loud. 

Differential Diagnosis. 

A systolic murnuir heard loudest in the second right intercostal 
space is by no means peculiar to aortic stenosis, but may be due to 
any of the following conditions: 

(a) Koughening, stiffness, fenestration, or slight congenital mal- 
formation of the aortic valves. 

(//) Koughening or diffuse dilatation of the arch of the aorta. 

{c) Aneurism of the aorta or innominate artery. 

(//) Functional murnuirs. 

(<0 l*ulmonary stenosis. 

(/) ^V^^ (Uictus arteriosus. 

(//) Mitral regurgitation. 
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(a and ^) The great majority of such systolic murmurs at the 
base of the heart, first apjjearing after middle life, are due to the 
causes mentioned above under a, by and c. In such cases it is usu- 
ally combined with accentuation and ringing quality of the aortic 
second sound owing to the arterio -sclerosis and high arterial tension 
associated with the changes which produce the murmur. This 
acceutiKitlfm of the aortic second sound enables us, except in extraor- 
dinarily rare cases, to exclude aortic stenosis, in which the intensity 
of the aortic second sound is almost always much reduced. 

Diffuse dilatation of the aorta, such as often accompanies aortic 
regurgitation, is a frequent cause of a systolic murmur loudest in 
the second right interspace. This may be recognized in certain 
cases by the eliai-acteristic ai-ea of dulness on percussion and by its 
association with aortic regurgitation of long standing (see Fig. 100). 

Roughening of the intima of the aorta {endaoHitis) is always to 
be sus]>eeted in elderly patients with calcified and tortuous periph- 
eral arteries, and such a conditi(m of the aorta doubtless favors the 
occuiTcnce of a murmur, esi)ecially wlien accompanied by a slight 
degree of dilatation. The absence of a thrill and a long, slow 
pulse with a low maximum serves to distinguish such murmurs 
from those of aortic stenosis. 

(r) Aneurism of the ascending arch of the aorta or of the in- 
nominate artery may give rise to every sign of aortic stenosis except 
the characteristic! ])ulse and the diminution of the aortic second 
sound. In aneurism we may have a well-marked tactile thrill and 
a loud systolic murmur transmitted into the neck, but there is 
usually some jmlsation to l)e felt in the second right intercostal 
si)ace and often some difference in the pulses or in the ])upils, as 
well as a histx)rv of pain and sym])toms of pressure upon the tra- 
chea and bronchi or recuri-ent larjnigeal nerve. In aneurism the 
aortic second sound is usually loud and acc(mi]>anied by a shock, 
and the pulse shows n(me of the characteristics of aortic stenosis. 

{d) Functional murmurs, sometimes known as "haemic," are 
occasionally l)est heard in the aortic area instead of in their usual 
situation (second left intercostal space). Th(»y occur es]K»cially in 
young, anaemic jiersons, are not accompanied by any cardiac en- 
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largement, by any palpable thrill, any diminution in the aortic 
second sound, or any distinctive abnormalities in the pulse. 

(e) Pulmonary stenosis, an exceedingly rare lesion, is mani- 
fested by a systolic murmur and by a thrill whose maximum inten- 
sity is usually on the left side of the sternum. In the rare cases 
in which this nmrniur is best heard in the aortic area it may be 
distinguished from the murmur of aortic stenosis by the fact that 
it is not transmitted into the vt^ssels of the neck, has no effect upon 
the aortic second sound, and is not accompanied by the character- 
istic changes in the i>ulse. 

(/) The murmur (hie to ])ersisteuce of the ductus arteriosus 
may last through systoh* and into diastole; it may be accompanied 
by a thrill, but does not aff»nt the aortic second sound nor the 
pulse. 

{(/) The systolic murmur of aortic stenosis may be heard loudly at 
the apex, and hence the k'sion may l)e mistaken for mitral regur- 
gitation. But the maxiniuui intensity of the murmur of aortic 
stenosis is almost invariably in the aortic area, and its association 
with a thrill and a long, slow ]>ulse should enable us easily to dif- 
fen^ntiate the two lesions. 

By the foregoing differentiae aortic stenosis may l)e distinguished 
from the other conditions wliich resemble it, protwW^'f/ it occurs 
uticnm/fh'oth'ff, but unfortiuiately this is very rare. As a rule, it 
occurs in connection with aortic regurgitation, and its characteristic 
signs 'Aiv therefore obscured or greatly nioditied by the signs of the 
latttu* disease. We may susj>ect it in such cases (provided the mi- 
tral valve is sufficient) when we have, in addition to the signs of 
aortic regurgitation, a systolic murmur and palpable thrill in the 
aortic area transmitted into the great vessels, a modification of the 
Corrigan pidse in tlie direction of the '"jHthirs tanlnsy rants, par- 
r//.s" and less visible arterial ]>ulsation than is to be expected m 
pure aortic regurgitation. 

Occasionally one can watch the develoi)nient of an aortic steno- 
sis out of what was formerly a jmre regurgitant lesion, the stenosis 
gradually modifying the characteristics of the ])i-eviou8 condition. 
One must be careful, however, to exclude a relative mitral insuffi- 
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ciency which, as has been already mentioned above, is very apt to 
supervene in eases of aortic disease, owing to dilatation of the mi- 
tral oritice, and which may modify the characteristic signs of aortic 
regurgitation very much as aortic stenosis does. 

TRICUSriD REGURGITATION. 

Endocarditis affecting the tricuspid valve is rare in post-foetal 
life ; in the foetus it is not so uncommon. In cases of ulcerative 
or malignant endocai-ditis occuring in adult life, the tricuspid valve 
is occasionally involved, but the majority of cases of tricuspid dis- 
ease occur as a result of disease of the mitral valve and in the follow- 
ing manner: Ilypei-trojihy of the right ventricle occurs as a result 
of the mitral disease, is followed in time by dilatation, and with 
this dilatation comes a stretching of the ring of insertion of the 
trieusi)i(l valve, and hence a regurgitation througli that valve. Tri- 
cuspid reg\irgitation, then, occurs in the latest stages of abnost 
ev(My case of mitral disease and scmietimes during the severer at- 
tacks of failing compensation. 

Out of 405 autoi)sies at Guy's Hospital in which evidence of 
tricuspid regurgitation was found, 271, or two-thirds, i-esalted from 
mitral disease, ()8 from myocardial degeneration, lyo from ])ulmonary 
disease (bronchitis, emi)hysema, cirrhosis of the lung). Very few of 
these cases had l)evn diagnosed during life, and in all of them the 
valve was itself liealthy but insutficient to close the dilated orifice. 

Gibson and some other writers Ixdieve that temporary tricuspid 
regurgitation is the commonest of all valve lesions, and results from 
weakening of the right ventricle in connection with states of anae- 
mia, gastric atony, fevi?r, and many other conditions. It is very 
difficult to prove or disprove such an assertion. 

Tricuspid regurgitation is often referred to as serving like the 
o])ening of a ^^snfWt/ ivtlve^^ to relieve a temporary pubnonary en- 
gorgement. This ** safety-valve " action, however, may be most 
disastrous in its consequences to the organism as a whole, despite 
the tem])orary relief which it affords to the ovei-filled lungs. The 
engorgement is simply transferred to the liver and thence to the 
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abdominal orgaus and the lower extremities, so that as a nile the 
advent of tricuspid regurgitation is recognized not as a relief but 
as a serious and probably fatal disaster. 

/*// i/s lea I Sif/n s. 

(1) A systolic murmur is heard loudest at or near the fifth left 
costal cartilage. 

(2) Systolic venous jmlsation in the jugulars and in the liver. 

(3) Engorgement of the right auricle producing an area of dul- 
ness beyond the right stenial margin. 

(4) Intense cyanosis. 

(1) T/ie Muniiur, — The maximum intensity of the systolic mur- 
mur of tricuspid regurgitation is usually near the jimction of the fifth 
or sixth left costal cartilages with the sternum. Leube finds the 
murmur a rib higher u]), but it is generally agreed that the tricuspid 
area is a large one, so that the munuur may be heard anywhere 
over the lower part of the sternum or even to the right of it. On the 
other hand, there are some tricuspid nmrmurs which are best heard 
at a point midway between the apex impulse and the ensiform carti- 
lage. The murmur is not widely transmitted and is usually inaudi- 
ble in the ba<i:k ; at the end of expiration its intensity is increased. 

In some cases we have no evidence of tricuspid regurgitadon 
other than the murmur just descril)ed, but — 

CI) Of more im])ortauce in diagnosis is the ])resence of a sys- 
tolic pulsation in the external jugular veins and of the liver, which 
unfortunately is not always present, but which when present is 
j)athognomonic. I have already explained (see p. 35) the distinc- 
tion between true sf/sfoiic jugular jiulsation, which is practically 
pathognomonic of tricuspid regurgitation, and simple presystolic 
undulation or distention of the same veins, which has no necessary 
relation to this disease. The decisive test is the effort i)ennaneiitly 
to em])ty the vein by stroking it upward from below. If it in- 
stantly refills from below and continues to pulsat-e, tricuspid regur- 
gitation is almost certainly present. If, on the other hand, it does 
not refill from Indow, the cause must l)e sought elsewhere. 
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Pulsation in the liver must be distinguished from the "jogging " 
motion which may be transmitted to it from the abdominal aorta or 
from the right ventricle. To eliminate these transmitted impulses 
one must be able to grasp the liver bimanually, one hand in front 
and one resting on the lower ribs behind, and to feel it distinctly ex- 
l)and with every systole, or else to take its edge in the hand and 
to feel it enlarge in one's grasp with every beat of the heart. 
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Pressure upon the liver often causes increased distention and pulsa- 
tion of the external jugulars if tricuspid regurgitation is present. 

(8) Enlargement of the heart, both to the right and to the left, 
as well as downward, can usually l)e demonstrated. In rai-e cases 
a dilatation of the right auricle may be suggested by a percussion 
outline such as that shown in Fig. 108. 

The pulmonic second sound is usually not accented. The im- 
l)ortance of this in differential diagnosis will be mentioned pi^»8- 
ently. If a ])rogressive diminution in the intensity of the sound 
occurs under observation, the prognosis is very grave. 

(4) (-yanosis is usually very great, and dyspnoea and pulmonary 
(jedema often make the patient's condition a desperate one. 
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Differential Diafjnosis. 

The statistics of the cases autopsied at the Massachusetts Gen- 
eral Hospital show that tricuspid regurgitation is less often recog- 
nized during life than any other vahiilar lesion. The diagnosis 
was made ante mortem on only live out of twenty-nine eases. 
This is due to the following facts : 

{ft) Tricuspid regurgitation may be present and yet give rise to 
no physical signs which can be recognized during life. 

(b) Tricuspid regurgitation occurs most frequently in connec- 
tion with mitral regurgitation ; hence its signs are fi*equently 
masked by those of the latter lesion. It is, therefore, a matt^^r of 
great importance as well as of great difficidty to distinguish tricus- 
pid regurgitation from 

(1) Mitral Bt'fjurgitation. 

The difficulties are obvious. The murmur of mitral regurgita- 
tion has its maximum intensity not more than an inch or two from 
the point at which the tricusi)id murmur is l>est heard. Both are 
systolic in time. They are, therefore, to be distinguished only — 

{a) In case we can demonstrate that there are two ai*eas in 
which a systolic murmur is heard with relatively great intensity, 
with an intervening space over which the murmur is less clearly to 
be heard (see Fig. 109). 

{h) Occasionally the two systolic murmurs are of different pit<*h 
or of different quality, and may be thus distinguished. 

(/•) Tricusi)id murmurs are not transmitted into the left axilla 
and are rarely audible in the back, and this fact is of value in case we 
have to distinguish between uncomplicated tricuspid regurgitation 
and uncomplicated mitral regurgitation. Unfortunately these le- 
sions are very aj)t to occur simultaneously, so that in practice our 
efforts are generally directed toward distinguishing l)etween a pure 
mitral regurgitation and one complicated by tricuspid regurgitation. 

{(!) In cases of doubt the phenomena of venous pulsation in the 
jugulars and in the liver are decisive if present, but their absence 
proves nothing. 



VALVULAR LESIONS, 



191 



(e) Accentuation of the pulmonic second sound is almost inva- 
riably present in uncomplicated mitral disease and is apt to disap- 
l)ear in case the tricuspid begins to leak, since engorgement of the 
lungs is thereby for the time relieved, but in many cases the pul- 
monic second sound remains most unaccountably strong even when 
the tricuspid is obviously leaking. 

(2) From "functional" systolic murmurs tricuspid insufficiency 
may generally be distinguished by the fact that its murmur is best 




Pig. liX).— Two Systolic Murmurs (Mitral and Trfruspld) wltb a *' Vanlsblng Point ** between. 

heard in the neighborhood of the eusiform cartilage, and not in the 
second right intercostal space whei-e most functional munnurs have 
their seat of maximum intensity. Functional murmurs are unac- 
companied by venous pulsation, cardiac dilatation, or cyanosis. 

(.*i) Occasionally a pericardial fi-iction rub simulates the mur- 
mur of tricuspid insufficiency, but, as a rule, i>ericardial friction is 
much more irregular in the time of its occuri-ence and is not regu- 
larly sjnichronous with any definite portion of the cardiac cycle. 

Titicrspin Stexosis. 

One of the rarest of valve lesions is narrowing of the tricuspid 
valve. No case has come under my observation, and in 1898, Her- 
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rick was able to collect but 154 cases from the world's literature. 
Out of these 154 cases, 138, or 90 per cent, were combined with 
mitral stenosis, and only 12 times has tricuspid stenosis been known 
to occur alone/ These observations account for the fact that tri- 
cuspid stenosis has hardly ever been recognized during life, since the 
murmur to which it gives rise is identical in time and quality and 
nearly identical in position with that of mitral stenosis. Narrow- 
ing of the tricuspid valve is to be diagnosed, therefore, only by the 
recognition of a presystolic murmur l)est heard in the tricuspid area 
and distinguished either by its pitch, quality, or position from the 
other presystolic murmur due to the mitral stenosis which is almost 
certain to accompany it. 

The heart is usually enlaiged, especially in its transverse direc- 
tion, but the enlargement is just such as mitral stenosis produces, 
and does not aid our diagnosis at all. 

The diagnosis is still further complicated in many cases by the 
presence of an aortic stenosis in addition to a similar lesion at the 
tricuspid and mitral valves, so that it seems likely that in the future 
as in the past the lesion will l)e discovered first at autopsy. 

PULMOXAKV KEfJUKCilTATIOX. 

Organic disease of the pulmonary valve is excessively rare in 
post-fcetal life, but may occur as ])art of an acute ulcerative or 
septic endocarditis. A frf/f/faran/ functional regurgitation through 
the i)ulmonary valve may be brought about by any cause producing 
very /tif/h jfre:fsiirr In the pttlmonnnj (ti'tertj. I have known two 
medical students with perfectly healthy hearts who were able, by 
j>rolonged holding of the breath, to produce a short, high-pitched 
<liastolic murmur l)est heard in the second and third left intercostal 
spaces and ceasing as soon as the breath was let out. Of the occur- 
rence of a murmur similarly produced under i)athological condi- 
tions, esp(»cially in mitral stenosis, much has been written by 
Graham Steell. 

' Out of 87 ca.ses collected from the post-mortem records of Guy's Hos- 
pital, 83, or 07 per cent, were iissociated with still more extensive mitral 
steuosis. 
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From the diastolic murmur of aortic regurgitation we may dis- 
tinguish the diastolic murmui* of pulmonaiy incompetency by the 
fact that the latter is best heai-d over the pulmonary valve, is never 
transmitted to the apex of the heai't nor to the great vessels, and 
is never associated with a Corrigan pulse nor with capillary pulsa- 
tion/ The right ventricle is hypertrophied, the pulmonic second 
sound is sharply accented and followed immediately by the murmur. 
Evidences of septic embolism of the lungs are fi-equently present 
and assist us in diagnosis. The regurgitation which may take 
place through the rigid cone of congenital pulmonary stenosis is 
not recognizable during life. 

Pulmonary Stenosis. 

Among the rare congenital lesions of the heart valves this is 
probably the commonest. The heart, and particulaily the right 
ventricle, is much enlarged. Thei*e is a history of cyanosis and 
dyspnoea since birth. A systolic thrill is usually to be felt in the 
second left intercostal space, and a loud systolic murmur is heard 
in the same area. The pubnonic second sound is weak. 

The region in which this murmur is best heard has been happily 
termed the ^" rer/ioji of ronifince" on account of the multiplicity of 
mysterious murmurs which have been heard there. The systolic 
murmur of pulmonaiy stenosis must be distinguished fix>m 

(«) Functional murmurs due to anaemia and debility or to severe 
muscular exertion, and possibly associated with a dilatation of the 
conus arteriosus. 

(b) Uncovering of the conus arteriosus through lack of expan- 
sion of the lung. 

(c) Aortic stenosis. 

(d) Mitral regurgitation. 

(e) Aneurism. 

(/) Roughening of the intima of the aortic arch. 

1 By registering the variations of pressure in the tracheal column of air 
Gerhardt has shown graphically that a systolic pulsation of the pulmonary cap- 
illaries may occur in pulmonary regurgitation. With the stethoscope a sys- 
tolic whifif may be heard all over the lungs. 

13 
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(a and b) Functional murmurs, and those produced in the conus 
arteriosus, are rarely if ever accompanied by a thrill, are rarely so 
loud as the murmur of pulmonary stenosis, and are not associated 
with dyspnoea, cyanosis, and enlargement of the right ventricle. 

(c) The murmur of aortic stenosis is usually upon the right side 
of the sternum and is transmitted to the neck, whereas the murmur 
of pulmonary stenosis is never so transmitted and is not associated 
with characteristic changes in the pulse (see above, p. 183). 

(d) The murmur of viltral refjurrfltatum is occasionally loudest 
in the region of the pulmonary valve, but differs from the murmur 
of pulmonary stenosis in being, as a rule, transmitted to the back 
and axilla and associated with an accentuation of the pulmonary 
second sound. 

(e) Aneurism may present a systolic murmur and thrill similar 
to those found in pulmonary stenosis, but may usually be distin- 
guished from the latter by the presence of the positive signs of aneur- 
ism, \\z. — pulsation, and dulness iu the region cf the murmur, and 
signs of pressure on the trachea or on other stmctures in the medi- 
astinum. 

(/) Roughening of the aortic arch occurs after middle life, 
while i)ulmonary stenosis is usually congenital. The murmur due 
to roughening may \y^ transmitted into the carotids ; that of pul- 
monary stenosis never. Enlargement of the right ventricle is char- 
acteristic of pulmonary stenosis, but not of aortic roughening. 

COMBINED VALVULAR LESIONS. 

It is essential that the student should understand from the first 
that the number of murmurs audil)le in the precordia is no gauge 
for the number of valve lesions. We may have four distinct mur- 
murs, yet every valve sound except one. This is often the case in 
aortic regurgitation — systolic and diastolic murmurs at the base of 
the heart, systolic and i)resystolic at the a])ex, yet no val\'e in- 
jured excei)t the aoi-tic. In such a case the systolic aortic murmur 
is due to roughening of the aortic valve. The systolic apex mur- 
mur results from relative mitral leakage (with a soimd valve). The 
pi-esystolic apex murmur is of the ** Flint " tyi)e. Hence iu this 
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case the diastolic murmur alone of the four audible murmurs is due 
to a valvular lesion. 

It is a good rule not to multiply causes unnecessarily, and to 
explain as many signs as possible under a smgle hypothesis. In 
the above example the mitral leak might be due to an old endocar- 
ditis, and there mif/ht be mitral stenosis and aortic stenosis as well, 
but since we can explaui all the signs as results — direct and indirect 
— of one lesion (aortic regurgitation) it is better to do so, and post- 
mortem exj>erience shows that our diagnosis is more likely to be 
right when it is made according to this principle. 

The most f i-equent combinations are : 

(1) Mitral regurgitation with miti-al stenosis. 

(2) Aortic regurgitation with mitral regurgitation (T^dth or with- 
out stenosis). 

(3) Aortic regurgitation with aortic stenosis, with or without 
mitral disease. 

(1) l)ouhIe Mitral Disease, 

(ft) It very frequently happens tliat the mitral valve is found 
to 1k» l>oth narrowed and incompetent at autopsy when only one of 
these lesions had been diagnosed during life. In fact mitral steno- 
ut 
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Fig. 110.— Mitral Stenosis and RegUTRltatloiu sbowliis relation of murmur to flrat beart sound 

sis is almost never foimd at autopsy with mt an associated regurgi- 
tation, so that it is fairly safe to assimie, whenever one makes the 
diagnosis of mitral stenosis, that mitral regurgitation is present as 
well, whether it is possible to hear any regurgitant mui-mur or not 
(see Fig. 110). 

(ff) On the other hand, with a double mitral lesion one may 
have only the regurgitant murmur at the mitral valve and nothing 
to suggest stenosis luiless it be a surprising sharpness of the first 
mitral sound. In chronica cases the changeableness of the murmurs 
l)oth in ty|>e and position is extmordinary. One often iinds at one 
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visit evidences of mitral stenosis and at another evidences of mitral 
regurgitation alone. Either nuii-mur may disappear altogether for 
a time and reappear subsequently. This is peculiarly tine of the pre- 
systolic murmur, which is notoriously one of the most fleeting and 
uncertam of all physical signs. 

As a rule the same inflammatory changes which produce mitral 
regurgitation in early life result as they extend in narrowing the 
mitral valve, so that the signs of stenosis come to pi-edominate in 
later years. Coincidently with this narrowing of the diseased valve 
a certain amount of improvement in the patient's symptoms may 
take place, and Roseubach regards the advent of stenosis in such a 
case as an attempt at a regenerative or compensatory change. In 
many cases, however, no such amelioration of the symptoms follows. 

(2) Aortic liefjunjitatloti with Mitnd Disease. 

The signs of mitral disease occurring in combination with 
aortic regurgitation do not differ essentially from those of pure 



Systolic murmur 
owr <illated-'--J— ' — sb— ^ 

aortic anh. [ / / /^^C^3^^K!S<^ \ \ \ Maximum iDtenslty 

and diastolic mur- 
m u r. ciHMlucted 
up and down. 

f- """—"" Systolic murmur. 




Fio. 111.— Aortic and Mitral RefninritatioD. Tbe shaded areas are tboae in whicli the munnun 

are loudest. 

mitral disease except that the enlargement of the heart is apt to 
be more general and correspond less exclusively to the right ven- 
tricle (see Figs. Ill and 112). The manifestations of the aortic le- 
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sion, on the other hand, are considerably modified by their associa- 
tion with the mitral disease. The Corrigan pulse is distinctly less 
sharp at the summit and rises and falls less abruptly. Capillary 
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FIG. 112.— Showlngr Relation of Murmura to Heart Sound in Regurgitation at tbe Aortic and 

Mitral Valves. 

pidse is less likely to be present, and the throbbing of the peripheral 
arteries is less often visible. 

(3) Aortic Jtef/Ui'f/itfttion with Aortic Stenosis. 

If the aoi-tic valves are narrowed as well as incompetent, we 
find very much the same modification of the physical signs charac- 
teristic of aoi-tic regurgitation as is produced by the advent of a 
mitral lesion ; that is to say, the throbbing in the peripheral ar- 
teries is less violent, the characteristics of the radial pulse are less 
marked, and the capillar^' pulsation is not always to be obtained 
at all. Indeed, this blunting of all the typical manifestations of 
aortic regurgitation may give us material aid in the diagnosis of 
aortic stenosis, provided always that the mitral valve is still per- 
forming its function. 

(4) The association of mitral disease with tricuspid msufficiency 
has been already described on p. 159. 



CHAPTER VIIL 

PARIETAL DISEASE.— CARDIAC NEUROSES.— CONGENI- 
TAL MALFORMATIONS OF THE HEART. 

Parietal Disease of the Heart. 
Acute Mijocarditis. 

The myocardium is seriously, though not incurably, affected in 
all continued fevers, owing less to the fever itself than to the tox- 
aemia associated with it. ** Cloudy swelling," or granular degener- 
ation of the muscle fibres, is ])roduced by relatively mild infections, 
while a general sei)ticfemia due to pyogenic organisms may produce 
extensive fatty degeneration of the heart within a few days. 

The jj/if/sical sif/ns are those of rnrdtac veakness. The most 
significant change is in tlie (quality of the first sound at the apex 
of the heart, which becomes gradually shorter and feebler imtil its 
quality is like that of the second sounds, while its feebleness makes 
the second sounds seem accented by comparison. Soft blowing 
systolic murmurs may develoj) at the pulmonary orifice, less often 
at the apex or over the aortic valve. 

The apex impulse l)ecomes j)rogressively feebler and more like 
a taj) than a ])ush. Ivreijularltn and increasing rapidity are omi- 
nous signs which may be appreciated in the radial pulse, but still 
better by auscultation of the heart itself. In most of the acute in- 
fections evidence of dilatation of the weakened cardiac chambers is 
rarely to be obtained during life (although at autopsy it is not in- 
frequently found),' but in acute aiiicular rheumatism an acute dila- 
tation of the heart appears to l)e a frequent complication, independ- 

' Henchen's recent monograph on this subject, "Ueberdie acute Herzdila- 
tation bei acuten Infectionskrankheiten," Jena. 1899, does not seem to me 
convincing. 
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ent of the existence of any valvular disease. Attention has been 
especially called to this point by Lees and Boynton (British Med. 
Juur,j July 2, 1898) and by S. West. 

Influenza is also complicated not inf i*equently by acute cardiac 
dilatation. 

Chronic Myocarditis (^" Weakened Heart ^' J, 

Fatty or fibroid changes in the heart wall occurring in chronio 
disease are usually the result of sclerosis of the coronary arteries 
and imperfect nutrition of the myocardium, but chronic toxsemias, 
like perni(dous anaemia, may also produce a very high grade of fatty 
degeneration of the heart and especially of the papillary muscles, 

AVhether fatty or fibroid changes predominate, the physical signs 
are the same. 

Physical Sifjns of Chronic Myocarditis. 

For the recognition of these changes in the myocardium our 
present methods of physical examination are always unsatisfactory 
and often wholly inadequate. Extensive degenerations of the 
heart wall ai*e not infrequently found at autopsy when there has 
been no reason to suspect them during life. On the other hand, 
the autopsy often fails to substantiate a diagnosis of degeneration 
of the heart muscle, although all the physical signs traditionally 
associated with this condition were present during life.* To a con- 
siderable extent, therefore, our diagnosis of myocarditis must de- 
I)end upon the histoiy and symptoms of the case ; physical exami- 
nation can sometimes supplement these, sometimes not. Symptoms 
of rardiac weakness developing in a man i)ast middle life, especially 
in a patient who sliows evidences of arterio-sderosis or high ar- 
terial tension, or who has suffered from the effects of alcohol and 
syphilis, suggest paiietal disease of the heart, fatty or fibroid. 
The probability is increased if there have been attacks of angina 
pectoris, Cheyne-Stokes breathing, or of syncoi)e. 

Inspection and palpation may reveal nothing abnormal, or there 

' A well-known Boston patbologiet recently told me that he had never 
known a caae of myocarditis correctly diagnosed during life. 
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may be an unusually diffuse, slapping cardiac impulse associated 
perhaps with a displacement of the ai>ex beat to the left and down- 
ward. Marked irregularity of the heart beat, both in force and in 
rhythm, is sometimes demonstrable by these methods, and an in- 
crease in the area of cardiac dulness may be demonstrable in case 
dilatation has followed the weakening of the heart wall. Ausculta- 
tion may reveal nothing abnormal except that the aortic second 
sound is unusually sharp ; in some cases feeble and irregular heart 
sounds are heard, although the first sound at the apex is not infre- 
quently sharp. Reduplication of one or both sounds and disturb- 
ance of rhythm, especially the "gallop rhj-thm," are not infre- 
quent. If the mitral sphincter is dilated, or the papillary muscles 
are weakened, as not infrequently happens, we may have evidences of 
mitral regin-gitation, a systolic murmur at the apex heard in the left 
axilla and back with accentuation of the pulmonic second sound. 

Summarij. 

1. The history and symptoms of the case or the condition of 
other organs ai-e often of more diagnostic value than is the physical 
examination of tlie heart itself, which may show nothing abnormal. 

2. Among the rather unreliable i)hysical signs, those most often 
mentioned are : 

{a) Weakness and in-egiilarity of the heart sounds. 

(/>) Accentuation of the aortic second soiuid. 

(r) A diffuse slapping cardiac impulse. 

{d) Eediiplication of some of the cardiac sounds (gallop 
rhythm). 

(f) Evidences of cardiac dilatation. 

(/) ^Murmurs — esix^cially the murmur of mitral insufficiency 
which often occurs as a result of dilatation of the valve orifices and 
weakening of the cardiac muscle. 

Differential Dhf/nosis, 

We have to distinguish myocarditis from — 
(n) Uncomj)licated valvular lesions. 
(h) Cardiac neuroses. 
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(a) It has been already pointed out that valvular lesions do not 
necessarily give rise to any murmurs when compensation has failed. 
Under such circumstances one hears only irregular and weak heart 
sounds, as in myocarditis. The history of a long-standing ^tdvu- 
lar trouble, a knowledge of the previous existence of murmurs, the 
age, method of onset, and symptoms of the case may assist us in 
the diagnosis. Cases of myocarditis are less likely to be associated 
with extensive dropsy than are cases of val^nilar disease whose com- 
pensation has been ruptured. 

(b) Weakness and irregularity of the cardiac sounds, when due 
to nervous affection of the heart and unassociated with parietal or 
vahiilar changes, is usually less marked after slight exertion. Tlie 
heart " rises to the occasion " if the weakness is a functional one. 
On the other hand, if fatty or fibroid changes are ])resent, the signs 
and symj^tonis are much aggravated by any exertion. 

In some cases of myocarditis the pulse is excessively slow and 
shows no signs of weakness. This point will be referred to again 
in the chaj^ter on Bratlycardia. 

F(ffft/ Orergroicth, 

An abnormally large accumulation of fat about the heart may 
be sus[)ected if, in a very obese person, signs of cardiac embarrass- 
ment (dyspn(i?a, palpitation) are present, and if on examination we 
find tliat the heart sounds are feeble and distant but preserve the 
normal difference from each other. When the heart wall is seri- 
ously weakened (as in the later weeks of typhoid), the heart sounds 
become more alike owing to the shortening of the first sound. 

In fatty overgrowth this is not the case. 

The diagnosis, however, cannot be positively made. We sus- 
pect it under the conditions alcove descrilx?d, but no greater cer- 
tainty can be attained. 

Fatttf Defjenerntlon, 

There are no physical signs by which fatty degeneration of the 
heart can be distinguished from other pathological changes which 
result in weakening the heart walls. An extensive degree of fatty 
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degeneration is often seen post mortem in eases of pernicious ansemia, 
although the heart sounds have been clear, regular, and in all re- 
spects normal during life. The little we know of the physical 
signs common to fatty degeneration and to other forms of parietal 
disease of the heart has been included m the section on Myocar- 
ditis (see p. 198). 

Cardiac Neuroses. 
Tachycanlia (Hap id Heart J. 

Simple quickening of the pulse rate, or tachycardia, which may 
pass altogether unnoticed by the patient himself, is to be distin- 
guished from palpitation, in wliieh the heart beats, whether rapid 
or not, force themselves upon the patient's attention. 

The pulse rate may vary a great deal in health. A classmate 
of mine at the Harvard ^Medical School had a pulse never slower 
than 120, yet his heart and other organs were entirely sound. Such 
cases are not very uncommon, especially in women. Temporarily 
the pulse rate may be greatly increased, not only by exercise and 
emotion, but by the influence of fever, of gastric disturbances, or of 
the menopause. Such a tachycardia is not always of brief duration 
The effects of a gi-eat mental shock may produce an acceleration of 
the pulse which persists for days or even weeks after the shock. 

Among organic diseases associated with weakening of the pulse 
the commonest are those of the heart itself. Xext to them, exoph- 
thalmic goitre, tumors or hemorrhage in the medulla, and obscure 
diseases of the female organs of generation, are the most frequent 
causes of tachycardia. 

The only form of tachycardia wliich is worthy to be considered 
as a more or less independent malady is 

Pa nxrt/sm a I Tacit t/ca nlia. 

As indicated in the name, the attacks of tliis disease are apt to 
l)egin and to cease siuhhuly. They may last a few hours or several 
(lays. The pulse becomes f riglitfully rapid, often 200 per minute or 
more. Bristowe records a case with a pulse of 308 per minute. 
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In the radial artery tlie pulse beat may be impalpable. The heart 
sounds are regular and clear, but the diastolic pause is shortened and 
the first sound becomes short and ** valvular," resembling the sec- 
ond {^^tic-tac heart ^^). The paroxysm may be associated with 
aphasia and abnormal sensations in the left arm. Occasionally the 
heart becomes dilated, and oedema of the lungs, albuminuria, and 
other manifestations of stasis appear. As a rule, however, paroxys- 
mal tachycardia can be distinguished from the rapid heart-beat 
associated witli cardiac dilatation by the fact that the heart remains 
perfectly regular. This same fact also assists us in excludhig the 
cardiac neuroses due to tobacco, tea, and other poisons. From the 
tachycardia of Graves' disease the affection now in consideration 
differs by its paroxysmal and intermittent character. 

Bradycardia (Slow Heaii). 

In many healthy adults the heart seldom beats over 50 times a 
minute. 

I. Among the causes which may produce for a sliort time an 
abnormally slow heart-beat ai-e : 

(a) Exhaustion; for examj^le, after fevers, after parturition, or 
severe muscular exertion. 

(/>) Toxcemia ; for example, jaundice, uraemia, auto-intoxications 
in dyspepsia. 

(c) In certain hysterical and melancholic states and in neurotic 
children, the pulse may be exceedingly slow. Fain lias also a ten- 
dency to retard the pulse. 

(d) Kn increase of intracranial 2)ressurej as in meningitis, cere- 
bral hemorrhage, depressed fracture of the skull. Tossibl}' in this 
category belong the cases of bradycardia sometimes seen in epilep- 
tiform or during syncopal attacks. Brady(;ardia from any one of 
these causes is apt to be of comparatively short duration. 

II Permanent bradycardia is most often associatcMl with coro- 
nary sclerosis and myocarditi?i. In this disease the pulse may i-e- 
main below 40 for months or years, though strong and rt»gular, yet 
the patient may be free from disagreeable Kymptcjms of any kind. 
The rate of the heart-beat cannot always be estimated by counting 
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the radial pulse. Not infrequently many pulsations of the heart 
are not of sufficient force to transmit a wave to the radial artery, 
and the mistake should never be made of diagnosing bradycardia 
simply by counting the radial pulse. 

Arrhf/thmia. 

1 . Phi/slolofjkal Arrlnjth m la . — Arrhythmia, or irregularity in the 
force or rhythm of the heart-l)eat, is to a certain extent physiologi- 
cal. The heart normally l)eats a little faster and a little more strongly 
during inspiration than during expiration. Any psychical disturb- 
ance or muscular exertion may produce irregularity as well as a 
quickening of the heart-l>eat. Rarely the pulse may be irregular 
throughout life in perfectly healthy persons. This irregularity is 
usually of rhythm alone; every second or third beat may be regu- 
larly omitted without the individual knowing anything about it or 
feeling any disagreeable symi)toms connected with it. More rarely 
the heart's beats may be permanently irregular in force as well as 
rhj-thm despite the absence of any discoverable disease. 

In children the pulse is especially apt to be irregular, and dur- 
ing sleep some children show that modification of rhythm known 
as the ^*j)(n'fKfo.riCftI pulse, ^- which consists in a quickening of the 
pulse with diminution in volume during inspiration. 

(2) If we leave on one side diseases of the heart itself, pafha- 
lof/ical (I rrh Iff Inn in is most fi-equently seen in i>ersonswho ha%'e used 
tobacco or tea to excess, or in dyspepsia. In these conditions it is 
often combined with ])alpitation and l)econies thereby very distress- 
ing to the patient. In connection with cardiac disease the follow- 
ing tyi)es of arrhythmia may Ix* distinguished : 

(a) Paradox icnl Pulse, — Any cause which leads to weakening 
of the heart's action may occasionally be associated with paradoxical 
pulse. Fibrous pericarditis has Ijeen supposed to be frequently 
associated with this Xy\>e of arrhythmia, but if so it is by no means 
its only cause. 

(//) The hiffemlual jnihe is seen most frequently in cases of un- 
compensated heart disease (])ai-ticularly mitral stenosis) after the 
administration of digitalis. Every other beat is weak or abortiTe 
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and is succeeded by an unusually long pause. Sometimes every 
third beat is of the abortive type^ or an unusually long interval 
may divide the heart-beats into gi-oups of three {'^ triieminal 
jjiilse "). 

(r) EnibryocardiUj or the "tic-tac heart," represents a shorten- 
ing of the diastolic j)ause and of the lirst sound of the heart so that 
it resembles the second sound, as in the foetal heart. Any case of 
imeompensated heart disease, whether val\ailar or parietal, may be 
associated with tliis disturbance of rhythm. 

(rf) The tjaUoji rht/thm. 

Owing to a reduplication of one of the heart sounds (usually 
the second), we may have three sounds instead of two with each 
beat of the heart, the sounds possessing a rhythm which reminds us 
of the hoof-beats of a galloping horse (see p. 128). Tliis rhj'thm is 
heard especially in the failing heart of interstitial ne])hritis or cor- 
onary sclerosis. 

(r) Delirium cordis is a term used to express any great irregu- 
larity and rapidity of the heai't-l)eats which cannot l)e reduced to 
a single type or rhythm. It is seen in the gravest stages of uncom- 
pensated heart disease. 

PiiljAtatlon, 

Defined by Osier as " irregular or forcible heart action percep- 
tible to the indlcldual.^' The essential point is that the individual 
becomes conscious of each beat of his heart, whether or no the heart 
a<*tion is in any way abnormal. 

(a) In irritable conditions of the nervous system, such as occur 
at pul)erty, at climacteric, or in neurasthenic persons, palpitation 
may be very distressing. Temporary disturbances, such as flight, 
may produce a similar and more or less lasting effect. 

(If) The effect of high altitudes, or of even a moderate eleva- 
tion (1,<)00 feet) is sufficient to produce in many healthy persons a 
quickening and strengthening of the lieart's action, so that sl^ep 
may be prevented. After a few nights this condition usually 
passes off, provided the heai-t is sound. 

(c) Abuse of tobacco and tea have a similar effect. 
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Auscultation of a i)alpitating heart shows nothing more than 
unusually loud and ringing heart sounds, but since palpitation is 
often associated with arrhythmia of one or another type we must be 
careful to exclude the palpitation symptomatic of acute dilatation 
of the heart, such as may occur in debilitated persons after Wolent 
or unusual exertion. In this condition the area of cardiac dulness 
is increased and dyspnoea upon slight exertion becomes marked. It 
goes without saying that in almost any case of organic disease of 
the heart palpitation may be a very marked and distressing symp- 
tom. 

CONGENITAL HEART DISEASE. 

From the time of birth it is noticed that the child is markedly 
and permanently cyanosed, hence the term "blue baby.*' Dyspnoea 
is often, though not always, present, and may interfere with suck- 
ing. The cyanosis is practically sufficient in itself for the diag- 
nosis. 

Among congenital diseases of the heart the commonest and the 
most important (because it is less likely than any of the others to 
prove immediately fatal) is : 

1. Fuhnonartj Stenosis. 

This lesion is usually the result of foetal endocarditis, and is 
often associated with malformations and defects, such as patency 
of the foramen ovale and persistence of the ductus ai-teriosus. The 
physical signs of pulmonary stenosis are : 

(«) A palpable systolic thrill most distinct in the pulmonary 
area. 

(/>) A loud murmur (often rough or musical) heard best in the 
same region, but usually transmitted to all parts of the chest. 

(r) A weak or absent pulmonic second soimd. 

(d) An increased area of carcbac dulness corresponding to the 
right ventricle. 

Unlike most other varieties of congenital heart disease, pulmo- 
nary stenosis is compatible with life for many years, and "blue 
babies '' with this lesion may grow up and enjoy good health, al- 



CONGENITAL HEART DISEASE. 207 

though usually subject to pulmonary disorders (pneumonia or tu- 
berculosis). For a discussion of the differential diagnosis of this 
lesion, see above, p. 193. 

2. Defects in the Ventricular Septum, 

The loud systolic vinrmur produced by the iiish of blood through 
an opening between the ventricles is heard, as a rule, over the whole 
preeordia. Its point of maximum intensity differs in different 
cases, but is hardly ever near the ai)ex of the heart. The most im- 
portant diagnostic point is the absence of a palpable thrill. With 
almost every other form of congenital heart disease in which a loud 
murmur is audible, there is a thrill as well Hypertrophy of both 
ventricles may be present, but is seldom marked in uncomplicated 
cases. 

(I'ntmrf/ of the foramen orale^ if unassociated with other de- 
fects, does not usually produce any murmur or other signs by which 
it can be recognized duiing life, and causes no symptoms of any 
kind.) 

3. Persistence of the Ductus Arteriosus. 

The most characteristic sign is a loud, \'ibratory systolic mur- 
mur with its intensity at the base of the heart and unassociated with 
ht/pertropht/ of either ventricle. If eomi)licated with stenosis at or 
close alK)ve the pulmonary valves, jiersistence of the ductus arte- 
riosus cannot be diagnosed, as the munnur produced by it cannot 
witli certainty l)e distinguished from that of the pulmonary ste- 
nosis, and the presence of hypertrophy of the right ventricle de- 
])rives us of the one relatively characteristic mark of a patent arte- 
rial duct. 

It has l)een claimed that a munnur persisting through systole 
and into diastole is diagnostic of an oi)en arterial duct, but this 
8uj)i)()siti()n is not bonie out by post-mortem evidence. 

The signs produced by the other varieties of congenital heart 
diseji.se, such as aorti(^ stenosis and tricuspid or mitral lesions, do 
not differ materially from those characterizing those lesions in 
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adults. Excluding tbese^ we may summarize the signs of the other 
lesions as follows : ^ 

((f) Practically all cases of congenital heart disease, which pro- 
duce any physical signs beyond cyanosis and dyspmiea, manifest 
themselves by a loud systolic murmur heard all over the pi-ecordia 
and often throughout the chest. Its maximum intensity is usually 
at or near the base of the lieart. 

(/>) If there is no thriU and no hiiitertrophy^ the lesion is prob- 
ably a defect in the ventricular septum. 

(r) If there is a thvlU hut no Itt/pet'trop/ti/, the lesion is probably 
a patent ductus arteriosus. 

(</) If there is a f/trt// tnul lufpei'trophij of the right ventricle, 
the lesion is jaobably pulmonic stenosis, especially if the pulmonic 
second sound is feeble. 



CHAPTER IX. 

DISEASES OF THE PERICARDIUM. 

I. Pericarditis. 

THREt: forms are recognized clinically : 

(1) Plastic, dry, or fibrinous pericarditis. 

(2) Pericarditis with effusion (serous or puinilent). 
(*S) Pericardial adhesions or adlierent pericardium. 
Fibrinous pericarditis may be fully developed without giving 

rise to any i)hysical signs that can be appreciated during life. In 
several i»ases of pneumonia in which I suspected that pericarditis 
might be present, I have listened most carefully for evidences of 
tlie disease and been unable to discover any ; yet at autopsy it was 
found fully develoi)ed — the typical shaggy heart. We have every 
reason to believe, there foi-e, that pericarditis is frequently present 
but unrecognized, especially in pneumonia and in the rheumatic at- 
tacks of children. On the other hand, it may give rise to very 
marked signs which are the result of — 

(ff) The rubbing of the roughened pericardial surfaces against 
one another when set in motion by the cardiac contractions. 

(/>) The presence of fluid in the pericardial sac. 

(r) The interference with cardiac contractions brought about by 
obliteration of the pericardial sac together with the results of ad- 
hesions between the pericardium and the surrounding stmctures. 

(1) Dry or Fibrinous Pericarditis. 

The diagnosis rests upon a single ])hysical sign — ^^ jjericardial 

f net Ion " — which is usually to be appreciated by auscultation alone, 

but may occasionally l)e felt a.s well. Characteristic pericardial 

friction is a rough, irregular, {p*ating or shuffling sound wliich oc- 

14 
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curs irregularly and interruptedly during tlie larger part of each 
cardiac cycle. It is almost never accurately synchronous either 
with systole or diastole, but orerlaj)s the cardiac sounds, and en- 
croaches upon the pauses in the heart cycle. It is seldom exactly 
the same in any two successive cardiac cycles and differs thereby 
from sounds })roduced within the heart itself. Pericardial friction 
seems very neai- to the ear and may often be inci-eased by pressure 




.1 Pericaniiiil f rti tlon. 



Fig. 113.— Showing? Most Frequent Site of Audible Pericardial Friction. 



with the stethoscope ; it is not materially influenced by tlie respi- 
ratoiy movements. 

It is best heard in the majority of cases in the position shown 
in Fig. 113; that is, over that portion of the heart which lies near- 
est to the chest wall and is not covered by the margins of the lungs ; 
but not infrequently it may l)e heard at the base of the heart or 
over the whole precordial region. The sounds are fainter if the 
patient lies on the right side, and sometimes intensified if, while 
sitting or standing, he leans forward and toward the left, so as to 
bring the heart into closer apposition with the chest wall. 

Pericardial friction sounds often change rapidly from liour 
to hour, and may disappear and reapi>ear in the course of a 
day. 
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In rare cases the fri(;tiou may occur only during systole or only 
(luring diastole. In sucli cases the diagnosis between pericardial 
and intrueardial sounds may be very difficult. 

1) I FFERKNTI A L l)l A(iX0SI8. 

(ft) PI ruro' Pericardial Friction, 

Fibrinous inflammation affecting tliat part of the pleura which 
overlaps the heart may give rise to sounds altogether uidistinguish- 
ablc from those of true pericardial friction when the inflamed pleu- 
ral surfaces are made Xi> grate against one another by the move- 
ments of the heart. Such sounds are sometimes increased in 
in tensity during forced resi>iration and disappear at the end of 
exi)initi()n, while true pericardial friction is usually l)est heard if 
the breath is lield at the end of expiration. If a friction sound 
heard in tlie pericardial region ceases altogether when the bi-eath 
is lield, we may be sure that it is produced in the pleura and not 
in the jKnicardium, but in many cases the diagnosis cannot be made 
correctly. 

(/>) liitntcardiar Murmurs, 

From murmurs due to valvular disease of the heart, j)ericardial 
friction can usually Ix,* distinguished by the fact that the sounds to 
which it gives rise do not accurately correspond either with systole 
or diastole, aiul do not occupy constantly any one portion of either 
(»f these ])eriods. Cardiac murmurs are more regular, seem less 
sui»erflcial, and vary less with position and from liour to liour. 
Trt'ssure with tlu* st^^'thoscopt? d(H»s not increase so considerably the 
intensity of intracardiac murnuirs. When en(U>carditis and i>eri- 
carditis occur sinuiltaneously, it may be very difficult to distinguish 
tlu» two sets of sounds thus produced. The pericardial friction is 
usually recognized with comparatively little difficulty, but it is 
hard to make sure whether in addition we hear endocardial mur- 
nuirs iis well. 
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♦ (2) Pericardial Effusiox. 

Following the fibrinous exudation, which roughens the pericar- 
dial surface and produces the friction sounds just described, serum 
may accumulate in the pericai'dial sac. Its quantity may exceed 
but slightly the amount of fluid normally present in the pericar- 
dium, or may be so great as to embarrass the cardiac movements 
and Anally to arrest them altogether. In chronic (usually tubercu- 
lous) cases, the pericardium may become stretched so as to hold a 
quart or more without seriously interfering with the heart's action, 
while a much smaller quantity, if effused so rapidly that the peri- 
cardium has no time to accommodate itself by stretching, will prove 
rapidly fatal. 

Hydropericardium denotes a dropsy of tlie pericardium occur- 
ring by transudation as part of a general dropsy in cases of renal 
disease or cardial weakness. The physical signs to which it gives 
rise do not differ from those of an inflammatory effusion, and, ac- 
cordingly, all that is said of the latter in the following section may 
be taken as equally an account of the signs of hydroj^ericardium. 

Hiemo])ericardium, or blood in the i)ericai*dial sac, due to stabs 
or to mi>tures of the heart, is usually so rapidly fatal that no 
physical signs are recognizable. 

P/it/sicifl Sif/?is of Periranliffl Kfftf.sloH. 

In most cases a pericardial friction mb has Ix^en observed prior 
to the time of the fluid accumulation. The presence of fluid in the 
])ericardial sac is shown chiefly in three ways : 

(1) By 2*^i'cftssio)ij which demonstrates an area of dulness more 
or less characteristic (see l)elow). 

(2) By aiisru/tfttiofiy which may reveal an unexj>ected feebleness 
in the heart sounds when compaied with the power shown in the 
radial pulse. 

(3) IW the signs and symptoms of prrssfn-f* exerted by the })eri- 
cardial effusion upon surrounding structures. 

Bulging of the precordia is occasionally to be seen in children ; 
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in adults we sometimes observe a flattening of the interspaces just 
to the riglit of the sternum between the third and sixth ribs. 

(1) T/te Area of Percussion Dulness. — (cr) One of the most char- 
acteristic points is the unusual ' extension of tlie i)ercussion dulness 
a considerable distance to the left and beyond the cardiac impulse. 
(/>) Kext to this, it is important to notice a change in the angle 
made by tlie junction of the horizontal line corresponding to the 
upper limit of hepatic dubiess and tlie neai-ly perpendicular line 
corres})onding to the right border of the heart. In health this 



Tympany, 



,'- Dulness, 



-^" Cardiao iiupube. 



Liver (lulnetss. 




Fk;. 114.- Penusslon Dulnfw in IVrlcanlial Effusion, with Tympanitic lU'sonanoe Under tbe 

Left Clavicle. 



cardio-hcpatic angle is approximattdy a right angle ; in pericardial 
(effusion it is mucii more obtuse (set* Fig. 114). liotch has called 
attention to tlie impoi-tance of dulness in the fifth riglit intercostal 
si)ace as a sign of pericardial etfusion, but a similar dulness may be 
j)r()(luc(Ml by enlargt»ment of the liver. 

Except lor the two j)oints mentioned above (the iniusual extension 
of the dulness to the left of the cardiac imiailse and the blunting of 
the cardi()-hej)ati(^ angle), there seems to me to Ix* nothing charac- 
ti'iistic about the area of dulness produced by j)ericardial friction. 

' In health the cardiac duhiess extends al)out three-fourths of an inch be- 
yond the cardiac impulse, but in i)ericardial effusion the difference is greater. 
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The " pear-shaped " or triangular area of percussion dulness men- 
tioned by many writers has not been present in cases which have 
come under my observation. In large effusions jjercussion reso- 
nance may be diminished in the left back, and under the left clav- 
icle the percussion note may be tympanitic from relaxation of the 
lung. Traube's semilunar space may l)e obliterated, but this occurs 
also m pleuritic effusions. 

In some cases the area of dulness may be modified by change in 
the patient's position. After marking out the area of percussion 
dulness with the i)atient in the upright position, let him lie upon 
his right side. The right border of the area of dulness will some- 
times move considerably farther to the right. A dilated heart can 
be made to shift in a similar way, but to a lesser extent. Compar- 
atively little change takes place if the patient lies on his left side, 
and no important information is elicited by placing lihn flat on his 
back or by getting him to loan forward. 

Unfortunately, it is only with moderate-sized effusions occur- 
ring in a pericardial sac free fnmi adhesions to the surrounding 
parts that this shifting can 1h^ made out. Large effusions may not 
shift appreciably, and less than 150 c.c. of fluid ])robably cannot \ye 
recognized by this or by any other method. ]^ut with large effu- 
sions the lateral extension of the area of dulness may be so great 
as to l)e almost distinctive in itself, i.e., from the middle of the left 
axilla nearly to the right nij^ple. 

(2) The feebleness of the heart sounds, especially those at the 
ai)ex, is of diagnostic importance only in the rare cases when it oc- 
curs in connection with a relatively normal condition of the radial 
pulse. In most diseases feeble lieart soiuuls are associated with a 
weak pulse, but occasionally in pericardial effusion the pulse may 
l)e of good quality, although the heart sounds are heard with diffi- 
culty. 

Broncho-vesicular breathing with increased voice sounds may 
be heard over the tympanitic area below the left clavicle and occa- 
sionally between the scapulae behind. This is a result of compres- 
sion of the lung. 

(3) Pressure exerted by the pericardial exudation upon sur- 
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rounding structures may give rise to dyspnoea, especially of a 
paroxysmal type, to dysphagia, to aphonia, and to an irritating 
cough. The *' paradoxical pulse," small and feeble during inspira- 
tion, is occasionally to be seen, but is by no means peculiar to this 
condition and has no considerable diagnostic importance. 

(4) Insjtectlon and palpation usually help us very little, but two 
points are occasionally demonstrable by these methods : 

(a) A smoothing out of the intercostal depression in the precor- 
dial region, especially near the right border of the sternum between 
the third and the sixth ribs. 

(fj) A progressive diminution of the intensity of the apex im- 
pulse until it may be altogether lost. If this change occurs while 
the ])ati(*nt is under observation, and especially if the apex impulse 
reapjH'ars or becomes more distinct when the patient lies on the 
right side, it is of considerable diagnostic value. In conditions 
otlierthan pericardial effusion, the apex impulse becomes /<?/!« visible 
in the right-sided decubitus. 

Differential I)ia(jnosis. 

(1) Our chief difficulty is to distinguish the disease from hyper- 
trophy and dilatation of the heart. In the latter, whi(?h often com- 
l>licates acute ai-ticular rheumatism witli or without i)lastic pericar- 
ditis, tlie apex impulse is oftcMi very indistinct to sight and touch 
as in i)ericai-dial effusion. But the area of dulness is less likely to 
extend beyond the ap(»x impulse to the left or to modify the cardio- 
liepatic angle, or to shift when the patient lies on the right side. 
Pressure symptoms are absent, and there are no areas of broncho- 
vesicular breathing with tympanitic resonance under the left clavicle 
or in the axilla. Yet not infrequently these differentiae do not 
serve us, and the diagnosis can be made only by punctui-e. 

(2) I have twice known cases of encapsulated empyema mistaken 
for pericardial effusion. In one case a needle introduced in the 
fifth intercostal space below the nipple drew pus from what turned 
out later to be a localized ])urulent ])leurisy, but the diagnosis was 
not made luitil a rib had been removed and the region thoroughly 
explored. It is not rare for pleuritic effusioirs to gather lirst 
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in this situation, ^dz., just outside the SLpex impulse in the left 
axilla. 

Sucli effusions may gia\'itate very slowly to the bottom of the 
pleural cavity or may become encapsulated and remain in their 
original and very deceptive position. In such eases the signs of 
compression of the left lung are similar to those produced by a 
pericardial effusion, and the results of punctures may be equivocal 
as in the case just mentioned. Tf there is atti/ dulness, even a very 
narrow zone, in the left axilla l^etweeu tlie fifth and eighth ribs, 
though there be none in the back, the likelihood of pleurisy should 
be suggested. 

As between i)leuritic and pericardial effusion the presence of a 
good pulse and the absence of marked dyspnoea favors the former. 
In the two cases above referred to in wliich encapsulated pleurisy 
was mistaken for pericarditis, the general condition of the patient 
stmck me at the time as surprisingly good for pericarditis. 

If hof/i pleurisy and pericarditis are present, the area of peri- 
cardial dulness is not characteristic until the pleuritic fluid has been 
drawn oft'. The persistence of dulnt/ss in the cardio-hepatic angle 
and l)ey()n<l the apex l>eat aft^n* a l(*ft j>l(*urisy has been emptied by 
tapping, and after the heart has had time to return to its normal 
position, should make us suspect a pericardial effusion. 

Despite the utmost care and thonnighness in physical examina- 
tion, many cases of pericardial effusion go unrecognized, especially 
in infants, in elderly ]>ers()iis, or when the liuig borders are adher- 
ent to the pericardium or to the chest wall. 

In the rheumatic attacks of children, it should l)e remembered 
that pericarditis is even more common than endocarditis. 

AfUfCiTiit Prrirf/rth'iU/i . 

In the majority of cases th(» dia.irnosis cannot be made during 
life, unless the ])ericardium is adherent, not only to the heart, biit 
to the walls of the chest as well. When this combination of peri- 
carditis with chronic mediastinitis is i)resent, the diagnosis may be 
suggested by 

(n) A systolic retraction of the chest wall in the region of the 
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chain of librous processes involving tlie ])lcura, the mediastinum, 
and the i)eritoneuni, may give rise in yonng persons to a train of 
symptoms and signs suggesting cirrhosis of the liver. Ascites 
collects, tlie liver is enlarged, yet there are no signs in the heart, 
kidneys, or blood sufficient to explain the condition. In any such 
case adherent i)ericardium should be considered. Figs. 115 and IIG 
show tlie appearance in cases of this kind in which the diagnosis 
was verified by autopsy. 

Summary, 

Tlie diagnosis of adherent i)ericardiuiu with chronic mediastini- 
tis is suggested by 

(") Systolic retraction of tlie lower intercostal spaces in the 
left axilla and in the left back, followed by a diastolic rebound. 

(//) The absence of any change in the position of the apex im- 
pulse with respiration or change of position. 

* (r) The i)resence of hypertroi)hy and dilatation of the right 
1 ventricle without obvious cause. 

* (//) The absence of any resi)iratory excursion of the lung bor- 
^<lers near the heai-t and of the abdominal wall at the costal angle. 

' (c) The presence of signs like those of hepatic cirrhosis in a 
3'ouiig person and without any obvious cause. 
1 
P 

bea ^ 

lie 

ins 



216 PHYSICAL DIAGNOSIS OF DISEASES OF THE CHEST. 

in this situation, -vdz., just outside the ai>ex impulse in the left 
axilla. 

Sucli effusions may gra\'itate very slowly to the bottom of the 
pleural cavity or may become encapsulated and remain in their 
original and very deceptive position. In such cases the signs of 
compression of the left lung are similar to those produced by a 
pericardial effusion, and the results of punctures may be equivocal 
as in the case just mentioned. If there is afu/ dulness, even a very 
narrow zone, in the left axilla l)etween the lifth and eighth ribs, 
though there be none in the back, the likelihood of pleurisy should 
be suggested. 

As between pleuritic and pericardial effusion the presence of a 
good pulse and the absence of marked dyspnoea favors the former. 
In the two cases above referred to in wliich encapsulated pleurisy 
was mistaken for pericai-ditis, the general condition of the patient 
struck me at the time as suri)risingly good for pericarditis. 

If bofli ])leurisy and pericarditis are present, the area of peri- 
cardial dulness is not charaettu-istic until tin* pleuritic fluid has been 
drawn off. The ])ersist*.»nco of dulness in the cardio-hepatic angle 
and lx»yond the a])ex beat after a left ])leurisy has been emptied by 
tapping, and after the heart has had time to return to its normal 
position, should make us suspect a pericardial effusion. 

Despite the utmost care and tlioroughness in physical examina- 
tion, many cases of ])ericar(lial effusion go unrecognized, especially 
in infants, in elch'ily persons, or when the lung borders are adher- 
ent to the ])ericardium or to the chest wall. 

In the rheumatic attacks of children, it should be remembered 
that ])ericarditis is even more common than endocarditis. 

Ailhrrrut Prrimrdunn . 

In the nuijority of cases tlu» diagnosis cannot be made during 
life, unless the ])ericardium is adh.en^nt, not only to the heart, but 
to tlu* walls of tlie chest as wrll. When this combination of i)eri- 
carditis witli chronic niediastinitis is jn-esent, the diagnosis may be 
suggested by 

(rO A systolic retraction of the chest wall in the region of the 
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ihain of librous processes involving the ])leura, the mediastinum, 
and the peritoneum, may give rise in young persons to a train of 
sympt<jms and signs suggesting cirrhosis of the liver. Ascites 
H>llects, the liver is enlarged, yet there are no signs in the heart, 
ddneys, or blood sufficient to explain the condition. In any such 
^se adherent })ericardium should be considered. Figs. 115 and IIG 
^how the appearance in cases of this kind in which the diagnosis 
ivas verified by autopsy. 

Sum ma ft/. 

The diagnosis of adherent i)ericardium with chronic mediastinl- 
tis is suggestcul by 

(ff) Systolic retraction of the lower intercostal spaces in the 
left axilla and in the left back, followed by a diastolic rebound. 

(//) The absence of any change in the position of the apex im- 
pulse with respiration or change of position. 

* (r) The presence of hypertrophy and dilatation of the right 

Jventricle without obvious cause. 

^ ((/) The absence of any respiratoiy excursion of the lung bor- 

^ders near the heart and of the abdominal wall at the costal angle. 

' (e) The presence of signs like those of hepatic cirrhosis in a 
young person and without any obvious cause. 
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CHAPTER X. 

THORACIC AXP:rKISM. 

AXEUKISM OF THE THOKACIC AoRTA. 

For clinical purposes thoracic aneurisms may be divided into 
the dlffthsp and the sacmhtr. Saccular aneurisms of the ascending 
or descending portion of the arch of the aorta are apt to penetrmte 
the chest wall, while aneurism of the transverse aorta or diffnae 
dilatations of the whole aortic arch are more likely to extend within 
the chest without eroding tlie thoracic lx)nes. Practically any 
aneurism which i)enetrates tlie thonu'ic l)ones may be inferred to 
be sa<»cular, but if no such i)enetration takes place, it may be im- 
possible to make out whether the dilatation is diffuse or circum- 
scrilxnl. I shall consider: 

I. The signs of the i)resence of aneurism. 

II. The evidences of its seat. 

InsjH'rfi„)i and imljmtinn give us most of the important infoima* 
tion in the diagnosis of aneurism. The j)atient should be placed in 
the position shown in Fig. 11 7, so that the liglit will strike obliquely 
across tlie surface of the chest, and the observer should be so placed 
that his eyes are as nearly as iK)ssible at the level at that part of 
the chest at which he liopes to see i)ulsation. 

In the majority of cases of aneurism some abnormal jmhntlon 
may be made out either to tlie right of the sternum in front or in 
Abnormal ^^^*' region of the left scajmla In'hind. If the aneur- 
Pulsation. ism is large, a considerable area of the chest wall may 
be lifted with each lx»at of the heart; with smaller growths the 
pulsating area may be small and sliar])ly circumscribed. Not in- 
frequently an abnormal pulsation at the sternal notch or in the 
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neck may be observed. Other causes of abnormal pulsations in 
tlie chest, such as dislocation or uncovering of the heart, must of 
course be excluded. Pulsations due to aneurism can sometimes 
l)e distinctly seen to occur later than the apex impulse of the heait. 

Palpation controls the results of inspection, but at times a pul- 
sation may be seen better than felt; at others may be felt better 
than seen. Bimanual palpation — one hand over the suspected area 
in front and one in a corresponding position behind— is useful. 

If the aneurism involves the ascendmg portion of the aortic 
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Tumor. 



arch, it is likely sooner or later to erode the right margin of the 
sternum and the adjacent parts of the second or third costal car- 
tilages and appear externally as a round swelling in 
which a systolic pulsation is to l)e seen and felt. This 
]Milsation is almost always distinctly expansile in character, and 
(litftMS in this resi)ect from the up-and-down motion which may 
Ix; communicat^Hl to a tumor of the (;hest wall by the l)eating of 
a normal aorta. The tumor is usually firm, randy soft, and may 
be as hard as any variety of malignant new growth. Occasionally 
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die tliieknesB of tlie laine Ihited clot witlun ifc is so grt*at that nfl 
pukatioiiis ai-e ti^aiisuiittjetl to the surface. 

Wlietlier the aiieiirkin penetrates the chest or ttot, it i.^ tdw 
possible to fve\ over it a rihrathttj tkt'tll^ Usually s*/:^ 
tfiik ill time. If the layer of lameUated clot in tU^ 
saa is very thick, the thrill is less apt to be felt. 

More important in (liaguosis is a tlktstoltr &hnrk or tap which 
appreciated by hkying the jialm of the hand lightly over the affect 
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area. This diastolic shock is due to the i-ecoil of the blood iu the di- 
lated aorta, and is one of the most iinjinrtant an*l rhara*?teriiitic s^igniv] 
Biattoltc i" aneurism. As the wall of the sac becomes irt*akt»r»[ 
Shock, the iutensity of tins shock diuiinishes. This dtastotiff j 
sliLK^k may U^ apiireciated over the trachea also^ and is thi>nt;!it by I 
some to have eveu moi'c siguiricance when felt in this situatiun* 

Of special importance in aneurism of the transverse arch is the 1 
sign known as the tmcht'nl ttttj. The ai*ch of tlic aorta mua over I 
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the left priuiary bronchus in such a way that when the aorta is 
dilated, the bronchus is pressed upon with each expansile pulsation 
Tracheal ^^ ^^^ artery. This systolic pressure transmitted to 
Tug. the trachea produces a distinct downward tug upon it 
with each systole of the heart. The tug is best felt by making the 
I)atient throw back his head so as to put the trachea upon a stretch. 
The pliysician then stands behind him and gently presses the tips 
of the fingers of both hands up under the lower border of the cri- 




no. 110.— Aneiulsm Tumor Perlorailni? the Sternum at A. At B then* Is a frummatou!} 
(See below. Fig. 121, a nwUograph of this case). 

c()i«l cartilage. In feeling thus for the tracheal tug as transmitted 
t(» tht* cricoid cartilage certain ])recautions must lx» ol>served: 

('f) One must distinguish the tracheal tug from a simjde ])ulsa- 
tion transmitted to the su]>erticial tissues by tlie vessels under- 
neatli. Sucli pulsation makes tlie tissues move ottt and in rather 
tliaii up and <lown. 

(//) A tracheal tug felt only during inspiration has no ])atho- 
logieal significance and is fre(piently ])resent in health. 

While ])n»]>arhig to try for tlie tracheal tug we may notice 
whether there is any dislocation of the trachea, as sliown by the 
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displacement of Adrm's apple. Other and less impoi-taiit signs of 
aneurism, which are due to the pressure of the dilated aorta upon 
the nerves or vessels of the mediastinum, are : 

(1) Inequality of the pupils. 

(2) Inequality of the radial pulses. 

(3) (Edema and cyanosis of one arm or of one side of the neck 
and head. 

(4) Pain in one arm from the i)ressui-e of an aneurism involving 
the subclavian artery upon the brachial plexus. 

(5) Clubbing of the lingers of one hand (rai-e). 

(6) Prominence of one eye (raw). 

(7) Flushing or sweathig of one side of the face (very rare). 
Contraction or dilatation of the pupil is due to an irritative or 

l)aralytic affection of the sympathetic nerves. This symptom is 
much commoner than tlie other effect of pi-essure upon the sympa- 
thetic nerves ; namely, flushing or sweating of one side of the face. 

In comparing tlie i)ulscs in the two radials we must bear in mind 
the possibility of a congenital difference between them, due to a 
difference either in the size of the arteries or in their position, and 
also that a tumor j)ressiug on the subclavian may affect the jmlse 
exactly as an aneurism. Tht» pulse wave upon the affected side 
(most often the left) may lx» either less in volume or later in time 
than the wave in the other radial artery, according as the jmlse 
wave is actually delayed in tlie aneurismal sac or merely diminished 
by it. In marke<l eases the pulse upon the affected side may l)e 
nearly or quite abstMit. On the other hand the inequality of the 
])ulses may be so slight that the si)hygmograph has to be employed 
to demonstrate differences in the shape of the wave not i)ereeptible 
to the fingers. 

Examination of the heart itself may show some dislocation of 
the organ to the l(»ft and downward, owing to the direct pressure 
of the aneurismal sac. 

II. Pnntssio/i. 

If the aneurism is deep-seated, the results of percussion are 
negative. If, on the other hand, it Iw situated immediately be- 
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neath the sternum or close under the thoracic wall, an ai*ea of dul- 
ness, not present in the normal chest, may be mapped out. The 
outlines most commonly seen in such cases ai-e shown in Fig. 120. 
A\'heu the aneurism involves the descending aorta, an ai-ea of dulness 
may Ixj found hi the region of the left scapula or below it, and pul- 
sation may be detected in the same area. 

III. Auscultation. 

The signs revealed by auseultatitm are not of much diagnostic 
vahie as a rule. In about one-half of the cases of sacculated aneu- 
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Y\ii. ISO.—DiaLgnm of rvrcuMlon Dulness la Aortic Aneurism. 

rism tliere are no sounds or murmurs to be heard over the tumor. 
In oth(*r cjises a systolic murmur, the audible counterpart of the 
vibratile tlirill, may \ye heard over the area of pulsation, tumor, or 
(hibu'ss corresi)onding to the aneurismal sac. This systolic mur- 
mur may lx» due to many causes other than aneurism, and has noth- 
ing characteristic about it. A similar systolic sound is sometimes 
lieard ov(»r the trachea (Di-ummond's sign) or in thti mouth, if the 
]»arient (doses his lips around the pectoral extremity of the steth- 
oscope ( Sanson! 's sign). 

A loud, low-pitched diastolic sound, corresponding to the pal- 
15 
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pable diastolic shock, is generally to l>e heard in tlie aortic xiegicm- 
This diastolic sound, which is probably not product?*! by the auitii! 
valves, is reiuaikabiy deep-toned and loud, and is, on the wht>le, the 
most iiaiiortMnt sign of aneurism revealed liy auscultation. 

If a portion of either lung is directly pressed upon by the an- 
euriamal sae, we may have the signa of condensation of tlio lung 
in the aii^a jiressed upon (slight diilness, broneho-Yesicular breath- 
ing, and exaggerated voice sounds). If one ol the primary bronchi 

From the front. 




Fig* Ifl.— RjwUsitffaph of Cnse wboae rhcnHfj^^rjiilj id Ki. ... . .^ i -^i, llBond 11*. la Un' 

ri(rtii-liiiml tnit uto jjhown ibe app^riiiu^i^ awn fywro bebjoil* Tto© kft^teod Ottk -A, A^ 
mitfiirL^iTiul sue; B, lM»iirt dlsiilnced ; C livt*r Oiot In fwm). 



ia pressed upon, as tweasionally happens, atelectasis of the corr**- 
spending lung may l»e manifested by the usual signs (dulness, ab- 
sence of tai'tile frt'iuitus and of respiratory and vocal sounds). 

Binee aneurism is frt^quently asaoeiated with regurgitation at 
the aortic valvt*, a diastolic murmur is not infrequently to Im 
heard, 

If the aneurisiual sae is of very great size, the pulse wmrv* m 
Uie femorals may be obliterated^ as hapi>ened iu a case describiKi 
bv Osier. 
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With the fluoroscope and through photography one can often 
make out a shadow corresponding to the position of the aneurism. 




Dilated nortio 
arcb. 



Hypertropbfed 
bean. 



Fio. 1^.— Aortic Regunritatton wHb Diffuse Dilatation of the Aortic Areb. Front Wew. 

The ijositiou of the shadow is best explained by reference to Figs 
ILM, 1L% and 123. 

Stinnnnri/, 

Tlie most important signs of aneurism ai-e : 

1. Ahnorwnl jmlsation — visible or palpable 

2. Tiffftor over which a 

3. T/in'l/ ami a 
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4, Dmstolk shock may be felt, 

5, Ttueheiti tutj. 

6, Jr'remupe stfjns (unequal pulses, pupils^ hoarsenes@| pain, etc.). 

7, Ihdtt*^s» on j^ereussion over the suspected area- 
8 * Lo w t/, h «*-/> It t'h ed u ort k meoH d st* it n d. 

9. Si/sttdk ifiifrmttr (least impartant of all). 




ADeiiriiii3*iiao. 






riu* I^.— Kitcu«lve Aortic Aneurism rifeptftcing llw Heart, 

10. Eadionropif may (lemousti-ate a sha<low higher up than that 
con-es ponding to the heiirt aud ext-entling Iteyoud tliat prtKlucetl by 
the sternum, sjiirml culuuuij ami great ve^trsels, 

iJitujHfiHk of ih^ Sf'itt ffffha Ltston, 

(a) Jnettrmn af the tt^cendiftff arch generally appfoadie^ or 
penetrates the chest wall in the vicinity of tht second rhjht mter^ 
eastal gpace near the st^*rnum Previous to perforating the thoracic 
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parietes, the growth of the aneurism may give rise to pain, pulsa- 
tion, and dulness and thrill in this region. 

(/>) Aneurism of the transverse arch or diffuse dilatation of the 
aorta, such as usually occurs in long-standing cases of aortic regur- 
gitation, may not give rise to any visible pulsation of the chest 
wall, and, if deep-seated, need not produce any abnormal dulness 
on percussion. In such cases an aneurism is to be recognized, if 
at all, by evidences of pressure on the nerves or vessels of the medi- 
astinum (cough, aphonia, inequality of the pupils, tracheal tug, 
etc.). 

(<•) Aneurism of the descendinrj aorta gives rise usually to severe 
an<l i>crsistent pain in the back, which radiates along the intercos- 
tal nerves or downward. Other pressure symptoms are not marked, 
but in advanced cases an area of abnormal dulness and pulsation 
may Ije found in the region of the left scapula or below it. 

(V^ If the innominate aHery or one of the carotids is involved, 
we usually find a pulsating lump in the region of one or the other 
claviciilo-sternal joint or at the root of the neck, and the trachea 
nuiy be displaced to one side. If the subclavian is involved or 
pressed upon, thei*e may l>e pain and oedema in the corresponding 
arm. 

I>iff*'ren t ia I Diafjn os is . 

(a) Some writers draw a distinction between tlie diffuse dilata- 
tion of the aortic arch, which sooner or later complicates almost 
every case of inc(mii)etency of the aortic valves, and saccular aneu- 
rism of the transverse portion of the aorta. Clinically, such dis- 
tincticm st^ems to be imj)ossible, altliough if sym])tom8 resembling 
those of aneurism gradually develoj) in a case of aortic regurgita- 
tion, one may susi)ect that the dilatation of the aorta is merely 
l)art of the (listen tion of the whole arterial ti-ee, which aortic regur- 
gitation tcn<ls to produce. 

(b) Aneurism is not infrequently mistaken for aortic stenosis, in 
which a systolic murmur and thrill, similar to those occurring in 
aneurism, are to Ih» heard over the region of the aortic arch. From 
aortic stenosis aneurism is distinguished by the fact that it does 
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not produce chai-acteristic changes in the pulse, and by the presence 
of some one of the symptoms above described, such as tracheal 
tug, pressure symptoms, abnormal area of percussion dulness, etc. 

(c) Simple dynamic throbbing of a normal aortic arch similar 
to that which occurs in the abdominal aorta may lift the chest wall 
so as to simulate aneurism. The otlier positive symptoms and 
signs of aneurism are, however, absent. 

((/) Pulmonary tuberculosis or cancer of the oesophagus^ produc- 
ing as they may substernal i)ain, cough, and aphonia by pressure 
upon mediastinal stnictures, have been mistaken for aneurism, 
from which, however, they may be distinguished by the absence of 
the positive signs above described, by the more rapid emaciation 
of the patient, and by the positive evidences of cancer or tubercu- 
losis. 

(e) Empt/enia 7iefr,^sitatis may i)roduce a pulsating tmnor like 
that of aneurism and the area of dulness may be similar, but there 
is no diastolic shock, no tactile thrill or murmur, and the history 
of the case is usually very different from that of aneurism. It is 
perfectly safe to insert a line liollow needle in doubtful cases. No 
serious hemorrhage results if aneurism is pi-esent, and the diagnosis 
and treatment may be greatly assisted. 

(/) JMediastinal tumors are sometimes almost indistmguishable 
from aneurism during life. They may ])ro<luce a more intense aiul 
widespread dulness which is usually in the median line, while the 
dulness of aneurism is oftener at one side. The jmlsation transmit- 
ted to a tumor by tlie heart has not the expansile character of aneu- 
rismal pulsation. Tumors are not associated with any diastolic 
shock, rarely with a tracheal tug. 

The course of most mediastinal tumors is progressive and at- 
tended by great cachexia, while the symptoms of aneurism are often 
more or less intermittent, and unless pain i \ severe there is no such 
emaciation or anaemia as is commonly seen with mediastinal tu- 
mors. Pressure symj)toms may be the same in both diseases, but 
are usually more marked with mediastinal growths. A metastatic 
nodule over the clavicle sometimes betrays the presence of a pri- 
mary focus within the chest. 
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(g) Retrartlon of the rujht lung (fibroid phthisis), with or without 
displacement of the heart toward the diseased side, may uncover 
the heart so as to produce some of the signs of aneurism, i.e., pul- 
sation and duhiess in the upper right intercostal spaces near the 
sternum, with a hmd aortic second sound and sometimes a systolic 
murmur in the dull ai-ea. 

The history of the case and a cai-eful examination of the lungs 
usually suffice to set us right. 

(//) Dilatation of the heart may l)e so extreme that pulsation 
and per(^ussion dulness appear in the characteristic aneurismal area 
t<) the right of the sternum, esj)ecially if there is solidification of 
the left hmg. But the i)ulse is in such oases much weaker and 
more irregular than is to be expected in uncomi)licated cases of aortic 
aneurism, and the history of the case is usually decisive. 



PART III. 

DISEASES OF THE LUNGS. 



CHAPTER XL 

BRONCHITIS, PNEUMONIA, TUBERCULOSIS. 

I. Tracheitis. 

Ix connection with bronchitis or as a foi-emnner thereof, inflam- 
mation of the tra(;hea is not uncommon. It gives rise to no char- 
acteristic i)liysical signs, but is to be suspected when the patient 
complains of couyh with 2^ciin over the vj^jter jtoHion of the stenium. 

Bronchitis. 

Inflammation of the larger bronchial tubes is not often the 
cause of any deflnite i)hysi(*al signs, but with every paroxysm of 
coui^liing tlie j)atient may feel j)aui in an ai*ea corresponding ex- 
actly to the anatomical i)osition of the primary bronchi. I have 
seen ]>atients indicate most accurately tlie situation of the large 
tulH»s when pointing out the position of j)ain i)roduced by coughing. 

In tlie vast majority of cases of arufe hrovchlfis the smaller 
bronchi an* involved, and the swelling of their walls, with or with- 
out exudation, is manifested by the following physical signs : * 

(1 ) Diminution in the intensity of vesicular breathing over the 
area aftect^'d (rarely m the earliest stages the breath sounds are 
exaggerated and harsh, especially in the upi)er portions of the 
chest). 

1 Bronchitis may exist without rAles, but cannot be diaf^iosed without 
them. Occasionally they are present only in the early morning. 
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(2) Bales, which are squeaking or piping over bronchi which 
are narrowed without any considerable amount of exudation, as is 
the case in the earliest stages of many cases, and bubbling, crack- 
ling, or clicking in later stages, when watery or viscid exudation is 
present in the tubes. The calibre of the bronchi affected can be 
estimated from the coarseness or fineness of the rSles. Low-pitched 
groaning sounds point to a stenosis of a relatively large bronchus, 
while squeaking and whistlmg sounds are usually produced in the 
smaller tubes. Large, bubbling rales are much less often heard 
than the liner, crackling variety. The latter are produced in the 
smallest tubes, the former in the larger variety. 

Simple non-tuberculous Inonchitis is almost invariably hllnternl 
or symmetrical, and affects most often the lower two-tliirds of the 
lungs, leaving the apices relatively free. It is abnost never con- 
fined to an a[>ex. Wlien rules are to be heai-d on one side of the 
chest only, and when they persist in the same spot for days and 
weeks, tuberculosis is always to l>e suspected, especially if the 
rales ai-e localized at the summit of one or both lungs. It should 
never be forgotten that the tubercle bacillus is capable of exciting 
a bronchitis indistmguishalde from other varieties of bronchitis, 
except by its tendency to show itself at the apex of the lung and 
on one side only f* most cases of imlmonaiy tuberculosis l)egin in 
this way 

The only (►tlier variety of Ijronchitis which is often unilateral is 
tliat due to influenza baciUus. In the course of a case of influenza, 
a unilateral localized bronchitis not infrequently occurs. Over a 
l)atcli of lung, ])erhaps the size of the pabn of the hand, fine, moist 
rales may ixu-sist for weeks, finally clearhig up only after the pa- 
tient has resumed his ordinaiy occupation. Doubtless such local- 
ized patches of l)roncliitis are oft^n accomi)anied by foci of lobular 
]>neumonia too small to be detected by our present methods of 
] physical examination. 

IVrcussion <lulness is absent in bronchitis except near the end 
of fatal cases, when the lung is stuffed with mucus and pus, or 
when atelectasis has occurred owing to extensive plugging of the 
larger bronchi. These events are rarely seen, and in general the 



BRONCHITIS, PNEUMONIA, TUBERCULOSIS, 235 

negative results of percussion are of gi-eat value in excluding sol- 
iditieation or fluid exudation. 

Occasionally percussion i-esonance may be increased owing to 
a slight temporary overdistention of the air vesicles from coughing.* 

Inspection usually shows little or nothing of diagnostic impor- 
tance in acute bronchitis. Long-standing cases, complicated as 
they almost invariably are by emphysema, present changes in the 
shai)e of the thorax ; but tliese are due to the emphysema rather 
than to the bronchitis. In children acute bronchitis sometimes 
involves so many of the smaller bronchi that dyspnoea and use of 
accessory muscles of respiration are notable. But this usually 
means atelectasis, broncho-pneumonia, or laryngeal spasm, in addi- 
tion to tlie bronchitis. 

From vioh^nt coughing the jugulars may l)e distended, but no 
systolic ])ulsation occurs in tliem. 

Voice sounds and tactile fremitus are normal. 

Differen t la I Diagn osls, 

(Edema of the lung and bronchial asthma are the only pathologi- 
cal ])rocesses (except hemorrhage into the limg substance) which 
give rise to signs like those of bronchitis. 

(1) In o'dema of the lunfj, or pulmonary a])oplexy, one may 
find, as in simple bronchitis, a diminished vesicular bi-eathing with 
crackling rS-les, but oedema of the lung is almost always best marked 
in the dei)endent portions; that is, in the posterior pai-ts of the 
lung if the patient has been lying upon the back, or in the lower 
1oIk»s if he has been sitting up. Tlie r&les of oedema are always 
moist, are more uniform in size when compared to those of bron- 
chitis, and are never mingled with squeaking or groaning sounds. 
The recognition of a cause for the oedema, for example a non-com- 
pensated heart lesion, materially aids in the diagnosis. 

(*2) Bronchial asthma or spasm of the finer bronchi produces dry 
squeaking and groaning sounds similar to those heard in the earlier 

I In children examined during a crying-spell a cracked-pot sound can 
usually be elicited by percuBsion. This is in no way characteristic of bron-. 
chitis and can often be obtained in healthy infants. 
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stages of many cases of bronchitis. But in bronchial asthma the 
rales are chiefly expiratortjj and expiration is prolonged and inten- 
sified. Moreover, the inhalation of a few drops of amyl nitrite will 
temporarily dispel rSles due to bronchial 
spasm, while on the rSles of dry bronchitis 
it has no effect (Abrams). 

(3) Ilroncho'jmeumonia, In many 
cases of lobular or broncho-pneumonia the 
physical signs are exclusively those of the 
coexisthig bronchitis. In such cases the 
diai,mosis of bronchitis is not wrong, but 
does not eov( r the whole ground. I shall 
discuss further under broncho-pneumonia 
the eviilenoe which leads us to suspect 
that sometliing more than bronchitis is 
])res(»iit. 

(4) Musrh* sounds. Under certain 
oircunistances (cold, nervousness), the 
rumbling noises produced by muscular 
contractions in the cliest wall may simu- 
late rfdes so closidy tliat the diagnosis of 
bronchitis may l)e strongly suggested. 
The differentiation lx»tween rSles and 
muscle sounds has already been discussed 
(see above, p. 87). 

(5) Aft'h'rfaflr v restitution. Crackling 
rdles heard over the thin margins of the 
lungs at the base of the axilla or along 
tlie edges of the manubrium are often due 

to ateh»ctasis (see above). From bronchitis they are distinguished 
by their situation and l)y the lack of symptoms. They are best 
heard at the \)o\\\t shown in Fig. 124. 




Fig. 124.-T»ie T><»ts an* PIa<»Ml 
over the An-a wherv .\t«'Iecta- 
tlr Civpitatlon is oftenest 
Heanl. 



( 7/ rou ir Bronrh if is. 

So far as tlie bronchitis itself is concerned, there may be no 
difference in the physical signs l)ctween tlie acute and chronic fonns 
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of the disease ; but in the latter one abuost invariably finds asso- 
ciated with tlie bronchitis itself a considerable degree of emphy- 
sema, of asthma, or of both conditions. Indeed, the foreground of 
tlie clinical pictui-e and the bulk of the physical sign ai*e made up 
by tlie emphysema and asthma, rather than by the bronchitis itself. 
Accordingly, I sliall not discuss clironic bronchitis any further at 
this ])ohit, but will return to the subject in the chapter on Emphy- 
sema. 

/-^ CROUPOUS TNEUMONIA. 

In its tyi)ical form croupous or fibrinous pneumonia ]n*oduce8 
solidification of one or more lolx\s, usually the lower, the process 
being accurately bounded l)y the interlobular fissures. Although 
the ])hysical signs of the earlier stages dilfer considerably from 
those of the later ones, there se(»ms to bi» no sufficient gi'ound for 
marking ofl:' stages of engorgement and of red and gray hepatiza- 
tion, for vHninilhf these stages cannot 1h^ distinguished. 

The solidification may lK»gin in the deeper i)arts of the lung 
('*rrnfrfi/ pneitmoftt'ff ^'), i^o that no ])hysical signs are obtainable 
until later hi the course of the disease, when the process extends 
to the surface of the lung. 

Mnssin- jfiH'innoiiht, in which the bronchi as well as the air cells 
are jdugged with fibrin and leucocytes, is a i-elatively rai*e form of 
the disease, but possesses great clinical imi)ortance on account of the 
mark(Ml resemblance l)etween its i)hy8ic{d signs an<l those of i)leural 
effusion. 

Tht» frecpiency of endocarditis an<l i)ericarditis in connection 
with h)l)ar jmeunKmia, es]>ecially with those of the left side, should 
he borne in mind. 

Physical Sltjns, 

(a) I/isjtrrfiou. — The asjH^ct of the patient frequently suggests 

the diagnosis; the fjice is juixious, often flushed or slightly cya- 

uosjmI, th<» flush sometimes affecting most strikingly the side of the 

fa(H» corresponding to the lung affected.' Herpetic vesicles ("cold 

' Perhaiw because the patient is apt to lie upon the affecteil Aide. 
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sores '') are often to be seen ai-ound the mouth or nose. The rapid, 
difficult breathing is at once noticable, and expiration is often ae- 
comi)aiiied by a grunt. The use of the accessory muscles of ,respi- 
ration and the dilatation of tlie nostrils attract attention. 

The combination of marked dyspnoea with absence of dropsy is 
met with more frequently in pneumonia than in any other disease. 
Both sides of the chest usually move alike, but occasionally the 
affected side shows deficient ex[)ansion especially in the later stages 
of the disease, and the other side of the chest shows increased i-e- 
Bpiratory movements (compensatory). Rarely the pulsations of the 
heart may be transmitted to the chest wall through the affected lung. 

AVhen pneumonia attacks a feeble old man, or follows injuries 
(surgical i)neumonia), its onset may be insidious, and none of the 
phenomena just described may l^e seen. 

(//) Pftliiutlon. — /// the (jreat viajurltij of rases tactile f remit its is 
Tnarkidh/ increased over the affected areaj^ but in case the bronchi 
are occluded by secretions or fibrinous exudate, fremitus may be di- 
minislied or altogether absent. A few hard coughs will sometimes 
clear out the tubes and thus materially assist tlie diagnosis. Occa- 
sionally an increase in su])erlicial t^^mperature of the affected side 
may l)e noticed by palpation, and rarely one feels a friction nib 
due to tlie fibrinous pleurisy wliich almost invaiiably accompanies 
tlie disease. 

( e) Percussion . — Over th e a rea affected th ejiercussion note is ge^i e*r- 
alltj dall and via ij he alnutst fat, except in the earliest and latest 
stages of the disease, in which it may have a tympanitic quality with 
or witliout an element of slight dulness. More marked tympany is 
usually j)resent over the unaffected lol)es of the diseased lung (that 
is, over the ui)per lol)es in the great majority of cases.) 

Tlie conditions just described represent the great majority of 
cases, but the following exceptions occur : 

(1) In the pneumonias of children, and occasionally in adults, 
dulness may be absent. 

> By using the edge instead of the flat of the hand the boundaries of sol- 
idified lobes may often be very accurately marked out by means of the tactile 

fremitus. 



• BRONCHITIS. PNEUMONIA, TUBERCULOSIS. 239 

(2) When the lower lobe of the left lung is affected, a distinctly 
tymi)anitic quality may be transmitted to the consolidated area 
from a <listended stomach or colon. 

(3) In rare cases, the percussion over the consolidated area may 
be of a metallic quality, or produce the " cracked-pot " sound. 

(4) In central pneumonia there may be no change in the percus- 
sion note, or it may be unusually full and deep so that the sound 
side seems dull by comparison. 

A solidified lol>e increases so much in size that the area of dul- 
ness corresponding to it often seems incredibly large. Thus, al- 
thougli the lower lobe reaches in health not more than lialf-way ui> 
the scai)ula, when solidified it produces dubiess throughout nearly 
the whole back. 

The riglit base is the most frequent seat of ])neumonic solidifica- 
tions, but the didness (corresponding to it is often first noticeable in 
the ])osterior axillary line. A (bilness appreciable only in the front 
of tlie chest is almost sure to corresinrnd to the upper lobe, wliile 
signs in the lower part of tlie right axilla correspond to the middle 
lobe. ^lany cases of central j)neumonia first a})pear at the surface 
in one or tlie other axilla. 

As regards tlie amount of solidification needed to produce ])er- 
cussion dulness, Wintrich says that the minimum is a patch 5 cm. 
in diameter, 2 cm. deep, and superficially situattnl. 

Percussion oft^'U nmkes us aware of an increased resistance or 
diminished elasticity of the affected side, although the resistance is 
seldom as marked as in large ])leural effusions. 

(//) Aiisrif/ffttlofi. — In the gi*eat majority of cases ty])ical tubular 
breatliing is to l>e heard over the affected area. Since a whisi)er 
is i)ractically a forced expiration, this tuhuhtr qvnUty is veiT well 
brought out if the i)atient is made to whis])er "one, two, three," 
or any other succession of syllables, and by this method the fatigue 
and pain of deej) bi*eatliing may be saved. Hy this use of the 
whisi)ered voice one may accurately mark out the boundaries of the 
consoli<laUMl area, and demonstrate in many c«ases that it c(»incides 
with the boundaries of one lol)e of tlie lung. 

In the earliest stages of the disease tlie breathing may be brou- 
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cho-vesiciilar ; more often it is feelde or suppressed over the con- 
solidated area, and "crepitant riles," that is, very line crackling 
sounds, may be heard at the end of inspii-ation, but these are much 
more common in the stage of resolution' ("crepitans redux ''). 

If some of the smaller bronchi are blocked, as is not infre- 
quently the case, respiration is absent or very feeble, and such 
cases are often mistaken for pleuritic effusion. In pneumonia of 
the upper lobe it is not rare for bronchial breathing to be absent 
even without plugging of the bronchi. 

In cases of "central pneumonia," that is, when the area of 
solidification is in the interior of the organ, there may be no 
change in the breath sounds, or a bronchial element may be faintly 
audible on auscultation with the lui aided ear, and only by this 
method. 

The intensity of the spoken or whispered voice is greatly in- 
creased over the area of consolidation, and sometunes the words 
can be distinguished. Tlie nasal twang kno\yn as ^"vf/ojjhont/" is 
occasionally to be heard. In the majority of cases, as has been 
already stated, the right lower lobe posteriorly is affected, so that 
the consolidated area is immediately in apposition with the spinal 
cohnun. Under these circumstances, it is not ut all uncommon to 
hear broncliial breathing transmitted from the consolidated lube 
to a narrow zone close along tlie spinal column on the sou mi side. 
Sucli a zone is often mistaken for consolidation (see Fig. 12,*)). 

The signs are usually less marked in the axilla and in the fix>nt 
of the lung, but in a minority of cases, and especially when the 
ujiper lolx*s are affected, the signs are wholly in the front. WTien 
searching for evidences of consolidation in persons susj>ected to 
have pneumonia, one should never omit to examine the apices and 
ren/ sK/nmlt of the armpit, pressing the stethoscope up behind the 
anterior fold of the axilla. 

In (examining tlie ])Osterior lobes, when the patient is too weak 
to sit up and is loath even to turn upon the side, the Bowles steth- 

' Crepitant r&les are rarely heard in the pneumonias of infancy and old 
age. They are not peculiar to pneumonia, but occur in pulmonary cedema or 
hemorrhagic infarction— conditions easily distinguished from pneumonia. 
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oscupe is a great convenience, owing to the ease with which its flat- 
tened extremity may be worked in between the patient and the bed- 
clothes without causing any discomfort. 

When resolntioii bc^gins, the signs may suddenly and completely 
disappear within a few hours. More frequently the bronchial 
breathing is modified to broncho- vesicular, dulness and broncho- 
pliony become less marked, fine cra(;kling rSIes (crepitans redux) 
or coarser moist bubbles api>ear, and the lung gradually returns to 
its normal condition within a period of three or four days. In the 



^^' Tympany. 



Bronchial bivathinf? 
trHnsiiiitted by 
spinal column to 
sound lung. 




SoUdiOoatlon. 



Fiu. 125.— Diagnun of Signs In Pneumonia. 



active stages of the disease the entii-e absence of rftles is very char- 
acteristi(?. In about 19 per cent, of the cases the solidification of 
the lung persists after the fall of the t^mi)erature ; uideed, it may 
l)e weeks or even months before it clears up, and yet the lung may 
l)e i>erfectly sound in the end. On tlie other hand, abscess or gan- 
grene may develop in the soli<lified lobt*, or the latter may l)e trans- 
foruKMl into a mass of tough fibrous tissue, and the adja(*ent portion 
of the chest may fall in (cirrhosis of tlie lung, chronic interstitial 
pneumonia). 

** Wanilerinfj pneumonia '' is a term applied to eases in which 
16 
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the consolidation disappears in one lobe only to reappear in another; 
or S])reads gradually from lol)e to lobe. The physical signs in such 
eases do not differ essentially from those ali-eady described. 

tSianntnrt/. 

In a t}'])ical case one finds (oftenest at the right base beliiud) 

1. Dubiess on i>eroussion. 

2. Increased tactile fi-emitus and voice sounds. 

.'^. Tubular breatliing and occasionally crepitant rSles. 

These signs occurring in connec^tion with fever, cough, rusty 
sputa, i)ain in the side, dyspncea, and herpes, are sufficient for the 
diagnosis. 

lUit many cases — some say the majority — are not typical when 
first seen. The following are the commonest anomalies : 

(//) There may Ik* tympany instead of dulness, esi)ecially in 
chihlren or when the solidification is at the left base. 

(//) The breathing may be frMt> but vesicular in character, or 
it may l)e absent, in <*ase bronchi are j)lugged; from the same cause 

(r) Tactile fremitus may l)e diminished. 

A har<l cough may clear out the bronchi and produce a sudden 
metamorphosis of the })hysical signs with a return to the normal 
ty].e. 

In these atypical cases, Wi' have to fall back upon the symp- 
toms, the history, the blood, and s]>uta for help in the diagnosis. 

Deep-seated ])neumonic processes may apjjear at the surface in 
out-of-the-way places, /.y., at the summit of the axilla, and the 
ai-ea of demonstrable j)hysieal signs may l>e no larger than a silver 
dollar. A thorough examination of every inch of the chest is 
theivfore essential in doubtful cases. 

In the later stages of the disease cre])itant or other tine r&les 
often appear, and the signs of solidification suddenly or gradually 
disai)pear. 

J>iffr/'*'/i fit// /)ifi(/tt OS Is. 

Pneumonic solitlifi cation is to be distinguished from 

(\) Pleuritic effusion. 

(2) Tuberculosis of the buig. 
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(1) From pleuritic effusion, pneumonia is to be distinguished 
in the great majority of eases by differences in the onset, course, 
and general symptoms of the disease. In pneumonia the patient is 
far more suddenly and violently attacked, the dyspnoea is much 
great^'r, cough and pain are more distressing and more frequent, 
the temperature is higher, and the sputum often characteristic. In 
pleuritic effusion the dubiess is usually more intense than in pneu- 
monia. Tactile fremitus and voice sounds are increased in pneu- 
monia (except when the bronchi are plugged) ; decreased or absent 
in pleuritic effusion. Bronchial breathing may be heard in both 
diseases, Init is usually feeble and distant when occurring hi pleu- 
risy, and loud in pneumonia. If the affection be on the left side, 
the diagnosis is much aided by tlie pi-eseyce of dislocation of tlie 
heart, wliich is produced by }>leuritic effusion and never by pneu- 
monia. In cases of pneumonia with occluded bronchi, one may 
have every sign of pleuritic? effusion — flatness, absent breathing, 
voice and fremitus — and in such cases the absence of any disloca- 
tion of the heart, provided tlie disease is ui)on the left side, is very 
imi)ortant. If a similar condition of things occurs upon the right 
side, one may have to fall back upon tlie symptoms and upon such 
evidence as the blood count, herpes, sputum, etc. 

(2) Tuberculosis of the lung causing, as it may, a diffuse sol- 
idification of the organ, may be indistinguishable from ])neumonia 
if we take account only of the i)hysical signs, but the two diseases 
can usually Ih» distinguished without difficulty by the difference in 
their symptoms and course, and by the })resence or absence of tuber- 
cle bacilli ui the sputum. 

Inhalation' Pneimonia. Asptkation Pneumonia. 

When food or other foreign substances are drawn into the air 
passages, as may occur, for example, during recovery from ether 
narcosis, a form of broncho-imeumonia may be set up, in which the 
8oli<liti(Hl j)at<*hes are not infrequently large enough to lx» recognized 
by the ordinary methods of physical examination. 

The lesions are usually hlhtttnuil and accomj)anied by a general 
bronchitis. Slight dulness and indistinct bronchial breathing can 
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usually be made out over an irregular area in the backs of both 
lungs. 

The signs are considerably less marked than in croupous pneu- 
monia, and the boundaries of the irregular patches of disease do 
not eori'espond to those of a lobe of the lung. 

If not rapidly fatal, the disease may be complicated by pnlmo* 
nary gangrene or abs('ess and large quantities of fetid pus may be 
spit up. 

r>K(»N('H<>-rXErMOXIA. 

(Catarrhal or Lobular Pneumonia.) 

^lultiple small areas of solidification scattered through both 
lungs, interspersed with areas of collapse, and usually associated 
witli diffuse bronchitis, occur very frequently in childi-en producing 
severe dyspnoea, cyanosis, cougli, and somnolence, and running a 
very fatal course. 

Tlie solidified lobules may fuse so as to form considerable areas 
of he])atized lung, or there may l)e no lesi(m larger than a i)ea. 

This is tlie usual ty})e of *' lung fever " in infants, although or- 
dinary lobar i)neumonia is not rare in infancy and in childhood. 

Tlie widespread atelectasis of the lower lobes which is associated 
with the diseasi* in most cases owing to the plugging of the bronchi 
witli tenacious secretions, is probably as serious in its effects as the 
pneumonic foci tliemselves. 

The anterior and upi>er parts of tlie lungs often become dis- 
tended witli air (vi(»arious emphysema) and i-ender the physical 
signs very confusing and decei>tive. 

Phijstnil Sifjns, 

In the majority of cases tliere are no characteristic physical 
signs, and tlie tliagnosis has to Ije made largely from the symptoms 
and coursi* of the disease. The consolidated areas are usually too 
small to i^ive rist* to any dulness on percussion, or to any change in 
the breath sounds, voice sounds, or fremitus^ so that auscultation 
shows, as a rule, nothing more than i)atches of fine rdles occurring 
at the end of ex]}iration. Localized tympanitic resonance is some- 
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times present over the diseased area, making the sounder portions 
of the lungs seem dull by comparison. Occasionally, when many 
lobules have fused into a single mass of larger area, the ordinary 
signs of consolidation may be obtained, although they are apt to 
disappear within twenty-four or forty-eight hours and appear in 
another situation. As above said, the diagnosis is usually to l)e 
made, if at all, from the combination of the physical signs of a 
localized bronchitis trlfh the symptoms of pneumonia. "This pa- 
tient," we say, "has only the signs of bronchitis, but he is too 
sick. The cyanosis, dyspnoea, and fever are too marked. He is 
sicker tlian simple bronchitis will account for. " * 

Different iff I Diagnosis. 

(a) Acute pulmonary tuberculosis may be indistinguishable from 
broncho-pneumonia by the i)hysical signs alone. The diagnosis 
must be made from the history and course of the disease or from 
the presence of tubercle bacilli in the sputa. 

(/>) Tlie extensive atelectasis of the lower lobes which may ac- 
com])any broncho-i)neumonia gives rise to dulness and al)sence of 
resj)iratory and vocal sounds. Thus, the signs oi pleuritic effusion 
are simulated, and in children the i)ossibility of empyema should 
not lx» forgotten. As a rule, broncho-]meumonia gives rise to much 
greater dyspncea, and is associated with a more extensive bronchitis, 
tlian usually coexist with ])leural eifusion. The atelectatic lobules 
may l>e expanded by coughing or by the cutaneous stimulus of cold 
water, and thus resonance and breath sounds may suddenly re1;uni. 
With pleuritic effusions, of course, such a change is imi)08sible. 

TrHEK(^rL()SlS OF THE LUNGS. 

(1) Incipient Tuberculosis. 

In the earlier stages of the disease there may be absolutel}- no 
recognizable physi(tal signs, and the diagnosis may be established 
only by the ])ositiv(» result of a tuberculin injection or by the com- 
bination of debility with slight fever not otherwise to be accounted 
for. 
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In some cases the earliest evidence of the disease is hcemoj^tt/sUJ 
When a patient consults a physician on accoimt of haemoptysis, it 
is frequently impossible to tind any physical signs of disease in the 
lungs ; not until weeks or months later do the characteristic changes 
recognizable by physical examination make their appearance. 

The very early hoarseneas of the voice in tuberculous patients is 
of givat importance and often attracts our attention to the lungs 
wlien the j)atient has said nothing about them. Definite physical 
signs in the lungs and tubercle bacilli in the sputa (artificially ob- 

Riiles. 




Fig. 12tf.— Dlaffmin to Show Position of Earliest Sljms In Tuberculosis. 



tained through the use of i)otassic iodide, see below) may occasion- 
ally be demonstrated b^^fore any cough lias appeanul. On the other 
hand, the patient may eougli for weeks l>efore anything abuomial 
can be discovered in the lungs. ( )ccasionally tuberculosis begins 
with an ordinarily bilateral bronchitis. 1 have found tubercle ba- 
cilli in four such cases. ^lore often the earliest physical signs 
are: 

{<i) Fine crackling rales at the ai)ex of one lung, heard only 

^ Never i)ercu.ss a patient within forty-eii^ht hours after a hemorrhage, and 
never encoura^^e cough or forced respiration in such a one. There is danger 
of starting a fresh hemorrhage. 
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with or after cough and at the end of inspiration. [More rai-ely 
squeaks may be heard.] (See Fig. 126). 

(fj) A sliglit dijninution in the excursion of the diai)hragm on 
the affected side, as shown by Litten's diaphragm shadow. 

(r) Slight diminution in tlie intensity of the respiratory mur- 
mur, with or without interrupted hispiration {^' cog-tcheel breath- 
ifif/ "j. 

(t() In examining the apices of the hnigs for evidence of early 
tul)erculosis one should secure if possible perfect quiet in the room, 
and liave the clothes entirely removed from the patient's diest. 
The ordinary hard-rubber chest-piece is l)etter than the chest-piece 
of the Howies instniment when we wi.sh to search tlie ai)ices for 
tine rAles. After listening during (piiet breathing over the apices 
above and below the clavicle in front, and above the spine of 
the 8cai)ula bt»hind, the i)atient should be directed to breathe out 
and then, at the end of expiration, to cough. During the deep 
insi)iration which is likely to precede or to follow such a cough one 
should listt*n as carefully as possible at the apex of the lung, above 
and ljeh)W the clavicle, concentrating attention especially upon the 
last (piartt»r of the inspiration, when rfiles are most apt to appear. 
Somi^times only one or two crackles may be heard with each inspi- 
ration, and not infi*e<piently they will not l)e heard at all unless the 
])atient is made to cjugh, but even a shujle valej if j)prsi:stenff' is 
imi)ortant. In children who cannot cough at will, one can accom- 
j)lish nearly the same result by making them count as long as pos- 
sible with one breath and then listening to the immediately suc- 
ceeding inspiration. When li.stening over the aj)ex of the lung, 
one should never allow the patient to turn his head shar])ly in the 
other din»ction, since such an attitude stretches the skin and mus- 
cles on the side on which we are listenmg so as to produce annoy- 
ing muscle .sounds or skin rubs. 

In cases in which one suspects that incipient tuberculosis is 

' Hilles heard only during the first few breaths and not found to i^ersist on 
RubsiHpient examinations, may be due to the expansion of atelectatic lobules 
(see above, p. 10.*) . 
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present and yet in which no positive e^^dence can be foimd, it is a 
good plan to give iodide of potassium (gi*. vii. three times a day) for 
a few days. The eifect oi this drug is often to make rfiles more 
distinct, and sometimes to increase exjjectoration so that tubercle 
bacilli can be demonstrated when before none were to be obtained. ' 

(0) The diminution m the excursion of the diai>hragm u}>oii the 
affected side in cases of incipient phtliisis has been much insisted 
upon by F. H. AVilliams and others who have intei-ested themselves 
in the radioscopy of the chest. Litten's diaphragm shadow gives 
us a method of observing the same phenomenon without tlie need 
of a iluorosco])e. Even very slight tuberculous changes in the lung 
are sufficient to diminish its elasticity and so to i-estrict its excur- 
sion and that of the diai)liragm. Comparisons must always be 
made witli the sound side in such cases, as individuals differ veiy 
mucli in the ext<*nt with wliich they ai-e capable of de])ressmg the 
diaphragm. It must be rememWred tliat pleuritic adhesions, due 
to a previous inliammation of the })leura, may diminish or alto- 
getlier abolish the excursion of the dia))hragm shadow, iudei>end- 
entlv of any active disease in the lung itself. 

Those wlio are ex])ert in the use of the fluoroscoi)e believe that 
they can detect tlie ]»resence of tul)erculosis in the lung by radi- 
osco])y at a period at whicli no otlier method of i)liysical examina- 
tion shows an\i:hing abnormal. 1 shall return to the consideration 
of this ])oint in tht^ section on Kadioscoj)y.* 

Interrupted or eoi^-wherl resjnration, in wliich the inspiratii»n 
is made uj) of sharp, jerky i)utfs, signifies that the enti^ice of the 
air into the alveoli is impeded, and such im])ediment is most likely 
to l)e due to tulwreulosis when i»resent over a considerable i>eriod 
in a l<K'alize(l area of jnilmonary tissue. 

' Any irritaliii^Lj vapor — fi»r ex;iTn])lc, creosote vapor — which pruduces vio- 
lent cniigh junl cxiK'Ctoration. may be used to expel bronchial secretions in 
doubtful cases. Tubercle bacilli may then be found in the sputum of patients 
who. without the irritatinir inhalation, have no cough and so no sputa. 

• See Appendix ('. 
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(2) Moderately Advanced Cases 

So far I have been speaking of the detection of tuberculosis at 
a stage prior to the production of any considerable amount of solid- 
ification The signs considered have been those of bronchitis 
localized at the apex of the lung, or of a slightly diminished pul- 
monaiy elasticity, whether due to pleuritic adhesions or to other 
causes. We have next to consider the signs in cases in which so- 
lidification is present, though i-elatively slight in amount This 
condition is comparatively easy to recognize when it occurs at the 
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Fio. 127.— Diaflrram of Sljms In Phtbiflis. 



left a]^x, but more difficult m case only the right ai)ex is diseased 
Partial solidification of a small ai-ea of lung tissue at the left ai)ex 
gives rise to 

{(i) Slight dulness on light j)ereussion,* with increased resist- 
ance. 

{h) Sliglit inci*ease in the intensity of the s])oken and whispered 
voic^, and of the tactile fremitus (in many cases) 

1 Other causes of dnlness, euch as asymmetry of the chest, pleural thicken- 
ing and tumors, must be excluded. Emphysema of the lobules surrounding 
the tuberculous patch may completely mask the dulness. 
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(r) Some one of the numerous vai'ieties of broncho- vesicular 
breathiufj (true bronchial breathing is a late sign). 

(</j Abnormally loud transmission of the heart sounds, es|)e- 
cially under the clavicle. 

(r) Cardio-respiratory murmurs (rule p. 139) ai*e occasionally 
due to the i)ressure of a tuberculous lobule upon the subclavian 
artery. In connection with other signs they are not altogether 
valueless in diagnosis 

In case there is also a certain amount of secretion in the bron- 
chi of the affected area or ulceration around them, one often hears 
rales of a i)eculiar quality to which Skoda has given the name of 
**ronsonafutf/ rales." Rales produced in or very near a soliditied 
area are apt to have a very sharj), crackling quality, their intensity 
IxMug increased by tlie same acoustical conditions wliich increase 
the intensity of the voice sounds over the same ai*ea When such 
rfiles are present at the apex of either lung, the diagnosis of tuber- 
cub >sis is abnost cei-tain, but if, as not infrequently ocWrs, there 
are no rales to l)e lieard over the susi)ectcd area, our diagnosis is 
clear on/f/ in case the signs occur at the left apex Precisely- the 
samt* signs, if i)resent at the right apex, leave us in doubt i-egard- 
ing the diagnosis, for the reason that, as has been exjdained above, 
we find at the apex of the right lung in health signs abnost exactly 
identical with those of a slight degree of solidification. Hence, if 
these signs, and only these, are discovered at the right a})ex« we 
cannot feel sure about the diagnosis until it is confirmed by the 
api>earance of r^les in the same area of the left side (whether under 
the intiuence of iodide of potassium or spontaneously), or by the find- 
ing of tulx'rcle bacilli in the sputum.* 

A sign cliaractenstic of t^arly tul>erculous changes in the lungaud 
one wliicli I have frc(picntly observed in the lower and relatively 
.*;ounder lol)es of tulKMculous lungs is a raising of the pitch of inspi- 
ration, without any other change in the (piality of the breathing or 
any other physical signs The importance of this sig^ in the diag- 

^ The natural disparity between the two apices is less marked in the supm- 
spinous fi>.ssa behind than over the chivicle in front, and hence pathological 
dulnes.s at the ai)ex is more often demonstrable behind than in front 
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nosis of early tuberculosis of the lungs was insisted upon by the 
elder Flint in his work on **The Respiratory Organs" (18G(>), and 
has more recently been mentioned by Norman Bridge. 

It must never be forgotten that tuberculosis may take root in 




Fio. 128 —This Patient hSH Solldinciition at both Apicea and Tubeivie Bacilli in the Sputa. He 

fwl8 perfwtly well. 

the most finely formed chests and in ])erson8 ap])arently in blooming 
health. The ** phthisical chest " and the sallow, emaciat4»d figure of 
the classical descriptions apply only to very advanced cases. Fig. 
128 rej)n»sents a patient witli modemtely advanced signs of phthisi.s 
and abundant tubercle bacilli in the sputa. He feels perfectly 
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well aiid is at work. On the other hand, a patient with very sli^it 
signs may be utterly prosti-ated by the toxaemia of the disease. 

(3) Adrunced Phthisis. 

Characteristic of the more advanced stages of tuberculosis in the 
lungs is tlie exist(»nce of large areas of solidified and retracted lung, 
and, to a lesser extent, the signs of cavity formation. The patients 
are pale, emaciated, and feverish. The signs of solidification have 
already been enumerated in speaking of pneumonia. They are : 

1. ^larked dulness, or even flatness,' with increased sense of re- 
sistance. 

2. Great increase of voice sounds or of tactile fremitus. 

3. Tubular breatliing, sometimes loud, sometimes feeble. 

4. As a rule, coarse rales, due to breaking down of the caseous 
tissue, are also to be lieard over the solidified areas. Sometimes 
these rales are i)roduced within the pleuritic adhesions, which are 
almost invariably present in sucli cases. If they disappear just 
after profuse expectoration, one may infer that they are produced 
witliin tlie lung. 

Increase in the intensity of tlie spoken voice, of the whis|>ered 
voice, or of the tactile fremitus may be marked and yet no tubular 
breathing be audible. Each of tfiese signs may exist and be of im- 
portance as signs of solidification without the others. As a rule, 
it is true, they are associated and form a very characteristic group, 
but there are many exceptions to this rule. 

The tendency of the s])inal column to transmit to the sound 
lung sounds produced in an area of solidification immediately 
adjacent to it c»n the other side, has been ali*eady alluded to in 
the section on pneumonia, and what was then said holds good of tu- 
berculous solidification. Owing to this it is easy to be misled into 
diagnosing solidification at both apices when only one is affected. 

Since solidification is usually accompanied by retraction in the 
affected lung in very advanced cases, the chest falls in to a greater 

' Unless senile cmphystMiia iiiasks it. Fibroid phthisis {vide infra) may 
show no dulness. Keniember that gastric tympany may be transmitted to the 
left lung and mask dulness there. 
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or less extent over the affected area, aiid the I'espiratory excursion 
is much diminished, as shown by ordinary inspection and by the 
diminution or disappearance of the excursion of the diaphragm 
shadow. The intensity of the tubulai* breathing dei)ends on the 
proximity of the solidified portions to the chest wall and to the 
large bronchi, as well as on the pi*esence or absence of pleuritic 
thickening. 

It is rare to find a whole lung solidified. The process, begin- 
ning at the apex or just below, extends down as far as the fourth 
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Fio. 129.— To IllUMtrat^e Proirrww of Slsmn In Pulrnmtiry Tiib*n'ulo«l8. 



rib in front, i.(\, through the upper lobe, in a relatively short time, 
but beh)w that point its progress is comparatively slow and the 
lower lobes may bt» but little affected up to the time of death. On 
the relatively sound side the exaggerated (com])ensatoiy) n»s(mance 
may mask the dulness of a beginning solidification there, which 
sooner or lati*r is almost sure to occur. It is exceedingly rare for 
the disease to extend far in one lung without involving tlie otlier. 

About the time that the tuberculous i)rocess iiiva<les the j)revi- 
ously sound lung it is aj)t to show itself at the ai>ex of the lower lobe 
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of the lung first affected. C'onsonating r^les appear posteriorly along 
tlie line which the vertebral border of the scapula makes when the 
arm is raised over tlie shoulder. These points are illustrated in 
Fig. 129. 

Ca r it// Forma t ion. 

Cavities of greater or lesser extent are formed in almost every 
case of advanced phthisis, but very seldom do they attain such size 
as to he recognizable during life. Indeed, the diagnosis of cavity 
in phthisis plays a much larger part in the text-books than it does 
m the practice of medicine, since to Ije recognizable by physical 
examination a cavity must not only be of considerable size but its 
walls nnist be rigid and not subject to collapse," it must communi- 
cate directly with the bronchus and Ix* situated near the surface of 
the lung, and it must not be filled up with secretions. It can i*ead- 
ily l>e ap})reciated that it is but seldom that all these conditions are 
present at once ; even then the diagnosis of cavity is a difficult one, 
and I have often known skilled observers to Ix? mistaken on this 
point. 

The signs ujjou which most ndiance is usually placed are : 

(tf) Amphoric^ or cavernous breathing. 

(h) *' ( 'racked-pot resonance '' on percussion. 

(r) ( \)ars(\ gurgling rilles. 

(ft) Cftrt'rnntfs or Antphorir Jif's/n'rntinn, — ANlien present, this 
tyj)e of breathing is almost pathognomonic of a cavity. It is also 
to Ik* heard in pneumothorax, but the latter disease can usually 
be distinguished by the associated physical signs. Cavernous 
bivathing differs from bronchial or tubular bi-eathing in that its 
pitch is lower and its quality hnlloir. The j)itch of expiration 
is even lower than that of ins})iration. Since a pulmonary cavity 
is almost always surrounde<l by a layer of solidified lung tissue, we 
usiuilly hear around tlie area occupied by the cavity a ring of bron- 
chial breathing with which we can compare the quality of the cav- 
ernous sounds. 

' Yet not 80 rigid as to be uniiiHuenced by the entrance and exit cf air. 
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(b) Percussion sometimes enables us to demonstrate a circum- 
scribed area of tympanitic resonance surrounded by marked dul- 
ness. ^More often the "cracked-pot" resonance can be elicited by 
j)ercussing over the susi)ected area while the chest-piece of the 
stetlioscojie is held close to the patient's open mouth. 

Ci-acked-pot resonance is often absent over cavities; rarely oc- 
curs in any other condition (<'.^., in percussing the chest of a 
healthy, (*r7jing baby, and occasionally over solidified lung). 

(r) The voice sounds sometimes have a peculiar hollow quality 
(ami)horic voice and whisper). 

(d) Cough or the movements of respiration may bring out over 
Ihe suspected area splashing or gurgling sounds, or occasionally 
a metallic tinkle. Flint has also observed a circumscrilx^d bulging 
of an interspace during cough. Bnice noted a high-pitched suck- 
ing sound during the inspiration following a hard cough (** nibber- 
ball sound "). 

Very important in the diagnosis of cavity is the intermltfence of 
all above-mentioned signs, which are present only when the cavity 
is comparatively empty, and disappear when it becomes wholly or 
mostly filled with secretions. For this reason, the signs are very 
apt to l)e absent in the early morning bofore the patient ha« expelled 
the accumulated secretions by coughing. 

Wintrich noticed that the note obtained when i)ercussing over 
a jmlmcmary cavity may change its ])itch if the i)atient oi)ens his 
mouth. Gerhardt observed that the note obtained over a pulmo- 
nary cavity changes if the ])atient shifts from an upright to a re- 
cuml)ent position. Neither of these points, however, is of much 
importance in diagnosis. The same is tnie of metamorphosing 
breathing (see above, p. 98). 

Tuberculous cavities differ from those ])roduced by pulmonary 
abscess or gangrene in that the latter are usually situatt»d in the 
lower two-thirds of the lung. Bronchiectasis, an exceedingly rai-e 
condition, cannot lx» disthiguished by physical signs alone from a 
tuberculous canty. 
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Fihro Id Fh th Isis, 

This term applies to slow tuberculous processes with relatively 
little ulcei-ation and much fibrous thickening. 

In a considerable number of cases the physical signs do not 
differ materially from those of the ordinary ulcerating forms of 
the disease, but occasionally when a slow chronic process at the 
apex of the lung results in the falling-away of the parenchjnna of 
the lung so that we have left a cluster of bronchi matted together 
by fibrous tissue, the percussion note may be noticeably tjnnpani- 
tic; similar tympany may be due to emphysema of the lobules 
surrounding the diseased portion. In such cases rales are usu- 
ally entirely absent; otherwise, the signs do not differ from those 
of ordinary phthisis, except tliat falling-in of the chest walk over 
the retracted lung may be more marked. Occasionally the heart 
may be drawn toward the affect4?d lobes, p.^r., upward and to the 
right in right-sided phtliisis at the apex. In two cases of fibroid 
disease at tlie left base, Flint found the heart beating near the 
lower angle of the left scapula. 

Phthisis irlfh Predominant Pleural Thickeninr/, 

Tuberculosis in the lung is in certain cases overshadowed by the 
manifestations of the same disease in tlie pleura, so that the signs 
are cliiefiy those of thirhened jdeitra. To this subject I shall return 
in the section of Diseases on the Tleura (see below, p. 271). 

Ffnphf/sematous Form of Phthisis. 

Tubercle bacilli are not very infrequently found in the sputa of 
cases in which the history and physical signs point to chronic bron- 
chitis with empliysema. I liave seen two such cases within a year 
Dubu'ss is wholly masked by emphysema, tubular breathing is 
absent, and pii>ing and babbling rales ai-e scattered throughout both 
lungs. The emphysema may be of the senile or small-lunge<l type, 
as in one of my recent cases (with autopsy), or it luay be assoei- 
'dU'd with huge downy lungs and the "barrel chest." Such cases 
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caimot be identified as phthisis during life unless we make it an 
invariable rule to examine for tubercle bacilli the sputa of every 
case in which sputa can be obtained, no matter what are the pht/si- 
cal sifjfis. 

Phthisis with Anomalous Distribution of the Lesions. 

Very rarely a tuberculous process may begin at the base of the 
lung When the process seems to begin in this way, a healed focus 
is often to be found at one apex surrounded by a shell of healthy 
lung. 

The summit of the axilla should always be caiefully examined, 
as tuberculous foci may be so situated as to produce signs only at 
that point. 

Another i)oint often overlooked in physical examination is the 
llnfjiila imhinmatls or tongue-like projection from the anteiior mar- 
gin of the left lung overlapphig the heart. Tuberculosis is some- 
times found further advanced at this point than anywhei-e else. 

As a nile cases in which signs like those of ])hthisis are found 
at the base of the lung tuni out to be either empyema, or abscess, 
or unresolved pneumonia (cirrhosis of the lung). 

Acute Pal mo nary Tuherculosis. 

No one of the three foi-ms in which acute phthisis occurs, viz., 

{a) Acute tuberculous pneumonia, 

(//) Acute tulnn-culous bronchitis and peribronchitis, 

(<•) Acute miliary tuberculosis, involving the lungs, can be rec- 
ognized by physical examination of the chest. The first form is 
almost invariably mistaken for ordinary croupous i)neumonia, until 
the examination of the sputa establishes the correct diagnosis. In 
tin* other two forms of the disease, the physical signs ai-e simj)iy 
those i)i general bronchitis. 
17 



CHAPTER XII. 

EMPHYSEMA, ASTHMA, PULMONARY SYPHILIS, ETC. 

I. Emphysema. 

For clinical purposes, tlie givat majority of cases of eiuj»liy- 
sema may be divided into two groiii)S. 

(1) Lnige-luufjed emi)hyseina, usually associated with cLronic 
bronchitis and asthma. 

(2) Small'luHfji'iIj or senile, emi)hysema. 

Althougli the second of these forms is exceedingly common, it 
is so much less likely than the first form to j;:ive rise to distivssing 
symptoms that it is chiefly the large-lunged emphysema which is 
seen by tlie ]>hysician. In lK)th conditions we have a dilatation 
and finally a breaking down of the alveolar walls until the air spaces 
ai*e become relatively largt* and inelastic. In both fonns, the elas- 
ticity of the lung is diminished ; but in the large-lunged fomi we 
have an increase in tht» volume of the whole organ in addition to 
the changes just mentioned. 

Lni'tft" A iiiitfi'il Einjthysema, 

Tlie diagnosis can usually l)t» made by insi)ection alone. lu 
typical castas the antero-posterior diameter of the chest is greatly 
increastMl, tlu^ in-spaces are widened, and the costal angle is blunted, 
whilt* the angle of Ludwig' Ix^comes i)rominent. The shoulders are 
high and stooping and the neck is short (see Fig. 130). The patient 
is c>ft(Mi considerably cyanosed, and his breathing rapid and difficult. 
Ins])iration is short and harsh ; expiration prolonged and difficult. 
Tilt* ribs move but little, and, owing to the ossification of their car- 

' Formed by the junction of the manubrium with the second piece of the 

sternum. 
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tilages, are apt to rise and fall as if made in one piece (en ciil- 
rasse). The working of the auxiliary muscles of respiration is not 
infrequently seen. The diaphragm shadow (Litten^s sign) begins 
its excursion one or two ribs farther down than usual and moves a 
much shorter distance than in normal cases. 

Palpation shows a diminution in the tactile fremitus, through- 
out the affected portions ; that is, usually throughout the whole of 
both lungs. Sometimes it is 
scarcely to be perceived at all. 

Percifssion yields very in- 
teresting niformation. The 
disease manifests itself — 

(a) By hyper-resonance on 
percussion, with a shade of 
tympanitic quality m the note. 

(b) By the extension of tlie 
margins of the liuig so that 
they encroach upon portions of 
tlie chest not ordhiarily reso- 
nant. 

The degree of hy|)er-res(»- 
nance dei)ends not only upon 
the degree of emphysema but 
upon tlie thickness of the chest 

walls. The note is most resonant and has most of the tympanitic 
quality when the disease occurs in old j)erson8 with relatively thin 
chest walls. The encroachment of the over-voluminous lungs upon 
th(» liver and heart is demonstrated by the lowering of the line of 
liver flatness from its ordinary i)osition at the sixth rib to a point 
one or two inters])aces farther down or even to the costal margin, 
while the area of cardiac dulne^s may be altogether obliterated, 
the lungs completely closing over the surfa(»e of the heart. At the 
ai>ices of the lungs resonance may be obtained one or two centi- 
metres higher than normally and the quality may be markedly tym- 
panitic. In the axilhe and in the back the pulmonary i*esonance 
extends down one iiu*h or moi-e l)elow its normal position. 
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Barrel Cbettt due to Chronic ilrun- 
chltis and Emphysema. 
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Auscultation shows in uncomplicated cases no very marked mod- 
ification of the inspiratory murmur, which, however, may be short- 
ened and enfeebled. The most striking change is a great prolontfa- 
tion and enfeeblement of expiratiofiy with a lowering of its pitch 
(see Fig. 131). 

This type of breathing is like bronchial breathing in one re- 
spect ; namely, that in both of them expiration is made prolonged, 
but emphysematous breathing is feeble and low- 
pitched, while bronchial breathing is intense 
and high-pitched. At the bases of the lungs 
the respiration is especially feeble and may be 
i altogether rei)laced by crackling r^es. 

In "small-lunged emphysema" we have 
J i)recisely the same physical signs, except that 

FIG. 131.-DtoRram to \ , '^ , . ^ A^ \ 4. f j j 

Illustrate Emphyse- ^^^^ boundaries of the lung are not extended, 
ma to us Bn»tiiinK expiration is less prolonged and less difficult, 

with Musical Expire- % .... ^ , t. 1 .1 

lory Rales. and insi)iration is normal. It does not tend 

to be complicated by bronchitis and asthma; 
indeed the small-lunged emphysema rarely g^ves rise to any symp- 
toms, and is discovered a^ a matter of routine physical examination. 

Summnry. 

1. Hyper-resonance on percussion. 

2. Feeble breathing with })rolonged expiration, 
o. Diminished fremitus and voice sounds. 

4. Enoroaehment of the resonant lungs on the heart and liver 
dubiess (in the large-lunged form). 

Dlffeim fid I Diatjn osls, 

i'l) Emphysema may be confounded with jmeumothoraxy since in 
both conditions hy])er- resonance and feeble breathing are present. 
But emphyst»ma is usually bilateral, encroaches upon but does not 
displace neighboring organs, and is not often associated with hydro- 
thorax. Emphysema, if extensive, is usually associated witii 
chronic bronchitis and so with squeaking or bubbling r&les, while in 
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pneumothorax breathing is absent or distant amphoric without 
r&les. 

(b) The signs of aneurism of the aorta pressing on the trachea 
or on a primary bronchus are sometimes overlooked because the fore- 
ground of the clinical picture is occupied by the signs of a coexist- 
ing bronchitis with emphysema. The cough and wheezing which 
the presence of the aneurism produces may then be accounted for 
OS part of the long-standing bronchitis, and the dulness and thrill 
over the upi)er sternum to which the aneurism naturally gives rise 
may be masked by extension of lung borders. But the evidence of 
pressure on mediastinal nerves and vessels (aphonic unequal pulses 
or pupils, etc.), and the presence of a diastolic shock and tracheal 
tug are usually demonstrable ; the danger is that we shall forget to 
look for them. 

(c) Uncowpensnted mitral stenosis may produce dyspnoea and 
cyanosis and weak rapid heart action somewhat similar to that seen 
in emphysema, and may not be associated with any cardiac mur- 
mur, but the dyspmBa is not of the expiratory type, and the irregu- 
larity of the heart, with e^'idence of dropsy and general venous 
stasis, should make it evident that something more than simple em 
physema is present. 

(d) The occurrence of an emphysematous form of phthisis I 
have already mentioned in discussing tlie latter disease (see p. 25(5). 

Emphifsema with Bronchitis or Asthma . 

In the great majority of cases, emphysema of the lungs is asso- 
ciated witli chronic bronchitis and vt^ry ofUm with asthmatic ])ar<)x- 
ysms. Suoli associaticm is especially frecjuent in elderly men who 
have had a wintt>r cough for many y(»ars and in whcmi arterio-scle- 
rosis is more or h\ss well marked. In such cases tlie imdonged and 
feeble expiration is usually acc()mj)anied by squeaking and groaning 
sounds, or by moist rfiles of various sizes and in various i)arts of 
the chest. A\lien the asthmatic element i)rtHl()minates, dry rftles 
are mon» noticeable, and occur chiefly or wholly during expiration, 
while in8i)iration is reduced to a short, quick gasp. 
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In terst it la I Etnjjhysem a . 

In rare cases violent paroxysms of coughing may rupture the 
walls of the alveoli so as to allow the passage of air into the inter- 
stitial tissue of the lung, from wlience it may work through and 
manifest itself under the skin, giving ri§e to a peculiar crackling 
sensation on palpation, and to a similar sound on auscultation. 
!More frequently the trouble arises in connection with a tracheot- 
omy wound, the air penetrating under the skin and producing a 
downy, crepitating swelling. 

** Comjjlementanj Einphyseina,^^ 

A\Tien extra work is thrown upon one lung by loss of the func- 
tion of the other, as in pleuritic effusion — a true hypertrophy of the 
overworked sound lung may take place. The elasticit}^ of the lung 
is not diminished as in emphysema, but is greatly increased. 
Hence the term complementary emphysema should be dropj>ed and 
the term complementary (or compensatory) hijjyei-trophij substituted. 

Like emphysema, tliis condition leads to hyper-resonanc€ on per- 
cussion and to encroachment of the pubnonary margins upon the 
neigliboring organs (as shown by a reduction in the area of dulness 
corresponding to tliem), but the respiratory murmur is exaffge rated 
and has none of the characteristics of emphysematous breathing. 

A word may here be added regarding the condition described 
by AVest under the name of 

Arutc J*itfnionfin/ Tymjtnnites. 

In fevers and other a<fute debilitating conditions West has ob- 
served that the lungs may become hyper-resonant and somewhat 
tympanitic on percussion, owing, he believes, to a loss of pulmo- 
nary elasticity. The tympanitic note, often observable around the 
solidified tissue in pneumonia, is to l)e accounted for, he believes, 
in the same way. Like the shortening of the first heart sound, 
acute ])ulmonary tympanites })oints to tlie weakening of muscle fibre 
which toxaemia is so apt to produce. Appai-ently the muscle fibi^es 
of the lung suffer like those of the heart. 
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BRONCHIAL ASTHMA. 

(Primary Spasm of the Bronchi). 

During a paroxysm of bronchial asthma our attention is at- 
tracted even at a distance by the loud, wheezing, prolonged expira- 
tion preceded by an abortive gasping inspiration. The breathing 
is labored, much quickened in rate, and cyanosis is very marked. 
The chest is distended and hyper-resonant, the position of the dia- 
phragm low and its excursion much limited, and the cardiac and 
hepatic dulness obliterated by the resonance of the distended lungs. 
On auscultation, practically no respiratory murmur is to be heard 
despite the violent plunging of the chest walls. AVe hear squeaks, 
groans, muscular rumbles, and a variety of strange soimds, but 
amid them all practically nothing is to be heard of the breath 
sounds. " The asthmatic storm flits about the chest, now here now 
there," the r^les appearing and disappearing. 

At the extreme base of the lungs there may be dulness due to 
atelectasis of the thin pulmonary margins. 

Differential Diagnosis, 

(a) Mechanical irritation of the bronchi, as by the pressure of 
an aneurism or enlarged gland, may set up a spasm of the neigh- 
boring bronchioles much resembling that of primary bronchial 
asthma, but thorough examination should reveal other evidence 
of mediastinal pressure, and the histoiy of the case is very different 
from that of asthma. 

(ff) Spasm of the glottis produces a noisy dyspnoea, but the diffi- 
culty is with inspiration^ instead of with expiration, and the crow- 
ing or barking sound is not like the long wheeze of asthma. No 
rftles are to be heard, and tlie signs in the limgs are those of col- 
lapse instead of the distention characteristic of asthma. 

(o) The paroxysmal attacks of dyspnoea, which often occur in 
chronic nephritis, myocarditis, and other diseases of the heart and 
kidney, may be entirely indistinguishable from primary bronchial 
asthma but for the evidence of the underlying cardiac or renal dis- 
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ease. As a rule, however, the element of spasm is much less 
mai-ked ; the breathmg is quick and labored but not wheezing, expi- 
ration is less prolonged, and the squeaking and groaning r&les of 
asthma are not present. 

SYPHILIS OF THE LUNG. 

The diagnosis cannot be made with certainty from the physical 
signs, and rests entirely (in the rare cases in which it is made at all) 
on the history, the evidence of syphilis elsewhere in the body, and 
the result of treatment. Most cases are mistaken for phthisis. 

Any case supposed to be phthisis, but in which the examination 
of the sputa for tubercle bacilli is rei>eatedly negative, should be 
given a course of sy])hilitic treatment. 

The physical signs, as in phthisis, are those of localized bron- 
chitis or of solidification, but the lesions are not at the apex but 
usually about the root of the lung or lower down. Cavities are not 
formed. Stenosis of a bronchus may occur with resulting atelecta- 
sis of the corresponding lobules. 

Bronchiectasis (Hronchial Dilatation). 

This rare disease is still more rarely to be recognized during 
life. It is suggested by the history of raising within a few seconds 
or minutes a very large amount of sputa, a pint or more in marked 
cases. The ])hysic;il signs may not 1h» in any way distinctive, or 
may Ik» those of pulmonary cavity due to tuberculosis. From the 
latter bronchiectasis is to bo (listinguished in some cases by a 
knowledj^'e of the previous history. Signs of cavity in phthisis are 
prece<le(l and surrounded by signs of solidification in the same area, 
while in bronchiectasis this is not the case. Again, a bronchiecta- 
tic cavity is a])t to occur, not at the apex, as in phtliisis, but in the 
middle and lower thirds of the lung posteriorly. Aside from the 
history and situation of the cavity and the presence or absence of 
solidification around it, we cannot tell from physical signs whether 
it Ix^ due to tuberculosis or to dilatation of a bronchus. In either 
case we have the signs discussed on page 254 (cracked-pot reso- 
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nance, amphoric breathing and voice sounds, coarse gurgling or 
splashing sounds on cough)— all these signs disappearing when the 
cavity becomes filled with secretions. 

The disease may cause marked retraction of the chest on the 
affected side, and neighboring organs may be drawn out of place. 

Cirrhosis op the Lung. 
(Chronic Interstitial Pneumonia.) 

As an end stage of unresolved croupous pneumonia, or as a 
result of chronic irritation from mineral or vegetable dust, a shrink- 
age of a part or the whole of the lung may occur, which progresses 
until the pubuonaiy tissue is transformed into a fibrous mass en- 
closing bronchi. 

The side of the chest corresponding to the affected lung becomes 
shrunken and concave ; fremitus is increased, i)ercussion resonance 
diminished or lost, respiration tubular with coarse r^les. 

From tuberculosis the condition is to be distinguished solely by 
the liistory, the absence of bacilli in the sputa, and the comparative 
mildness of the constitutional symptoms. 

The right ventricle of the heart may become hypertrophied and 
later dilated with resulting tricuspid insufficiency. 



CHAPTER XIIL 

DISEASES AFFECTING THE PLEURAL (\\VITY. 

I. Hydrothokax. 

Ix cases of nephritis or of cardiac weakness due to valvular 
heart disease a considerable accumulation of seruiu may take place 
in both pleural cavities. The physical signs are identical with 
those of pleuritic effusion (see below, page 273) except that the 
latter is almost always unilateral, while hydrothorax is usually bi- 
lateral. Exce])tions to this rule occur, however, especially on the 
right side or in cases in which one pleural cavity has been obliter- 
ated by fibrous adhesions, tlie results of an earlier pleurisy. The 
fluid obtained by tapping in cases of hydrothorax is usually con- 
siderably lower in specific gravit}^- and poorer in albumin than that 
exuded in ])leuritic inflammation. 

The fluid shifts more readily with change of position than is the 
case with many pleuritic effusions, owing to the absence of adhe- 
sions in hydrothorax. 

Friction sounds, of course, do not occur, as the pleural surfaces 
are not inflamed. A few grains of potassium iodide by mouth soon 
produce a reaction for iodine in the fluid of hydrothorax and not in 
pleuritic effusion. 

II Pneumothorax. 

Pneumothorax, or the presence of air in the pleural cavity, may 
result from stabs or wounds of the chest wall, but is usually a com- 
] dictation of pulmonary tuberculosis which weakens the lung until 
by a slight cough or even by the movements of ordinary respiration 
the pulmonary ])leura is ruptured and air from within the limg leaks 
into the ])leural ca\'ity. 

If the opening is of considerable size, and the air is not hindered 
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or encapsulated by adhesions, great and sudden dyspnoea with pain 
and profound " shock " may result. More commonly the air enters 
the pleural cavity gradually, the other lung has time to hyper- 
trophy, and the heart and other organs become gradually accus- 
tomed to their new situations. 

Fhysical Signs, 

1. Inspection, — The affected side may lag behind considerably in 
the movements of respiration. In very marked cases it is almost 
motionless and the interspaces are more or less obliterated. The 
diaphragm is much depressed and Litten's sign absent. In right- 
sided pneumothorax, which is relatively rare, the liver is depressed 
and the edge can be felt below the ribs. 

The heart is displaced as by pleuritic effusion, but usually to a 
less extent. With left-sided pneumothorax the cardiac impulse 
may be lowered as well as displaced, owing to the descent of the 
diaphragm. 

2. Palpation. — Fremitus is absent over the lower portions of the 
chest corresponding to the effused air. At the summit of the chest 
over the retracted lung, fremitus may be normal or increased. In 
rare cases when the lung is adherent to the chest wall and cannot 
retract, fremitus is preserved. 

The positions of the heart and liver are among the most impor- 
tant points determined by palpation. Not infrequently no cardiac 
impulse is to be obtained. Sometimes it may be felt to the right 
of the sternum (see Fig. 132) or in the left axilla, but not infre- 
quently it is so fixed by pleuropericardial adhesions that it is drawn 
upward toward the retracted lung or remains near its normal situa- 
tion. The liver is greatly depressed in cases of right-sided pneumo- 
thorax, and may \w. felt as low as the navel. 

3. Peraission. — Loud tymj)anitic resonance is the rule through- 
out the affected side. Even a small amount of air is sufficient to ren- 
der the whole side tympanitic and often to obscure the dulness which 
the frequently associated jdeural effusion would naturally ])roduce. 
Indeed, it is the rule that small effusions are wholly masked by the 
adjacent tympany. 
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In no other disease do we get such clear, intense tympanitic 
resonance over the chest. 

The only exception to this rule occurs in cases in which the air 
within the chest is under great tension, making the chest walls so 
taut that, like an over-stretched di-um, they cannot vibrate properly. 
Under these conditions the percussion note becomes muffled, at 
times almost dull. 

Areas of dulness corresponding to the displaced organs (heart 
or liver) may sometimes be percussed out. 

4. Auscultation, — Respiration and voice sounds are usually in- 
audible in the lower portions of the chest. At the top of the chest, 
and rarely in the lower parts, a faint amphoric or metallic breathing 
may be heard, but as a rule tlie amphoric quality is brought out 
much l>etter by cough wliioh is followed by a ringing after-echo. 
Or tlie air in the pleura may l)e set to vibrating and made to give 
forth its characteristic, hollow, ringing sound if a piece of metal 
(e.ff.j a coin) l)e ])laeed on the back of the chest and struck with 
another coin, while we listen with the stethoscope over the front of 
the chest opposite the point where the coin is. 

The clear ringing sound heard in this way is quite differ^t 
from the dull chink obtainable over sound lung tissue. 

The "falling-drop sound" or "metallic tinkle," and the lung 
fistula sound are occasionally audible (see above, p. 112). 

On the sound side the breath sounds are exaggerated. At the 
top of the affected side over the collapsed lung the breathing is 
bronchial and rAles are occasionally heard. 

In the great majority of cases pneumothorax is complicated by 
an effusion of fluid in the affected pleural cavity and we have then 
the signs of 

III. PxErMOHYDROTHORAX OR PxEUMOPYOTHORAX. 

AVlien both fluid and air are contained in the pleural ca%4ty, the 
patient may himself be able to hear the splashing sounds which 
the movements of liis own body produce. These are more readily 
appreciatc^'d if the observer ])uts his ear against the patient's chest 
and then shakes him briskly. 8i)lashing' sounds heard within the 
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chest are absolutely pathognomonic and point only to the combina- 
tion of fluid and air within the pleural cavity. One must distin- 
guish them, however, from similar sounds produced in the stomach. 
By observing the position of maximum intensity of the sounds, this 
distinction may be easily made. Unfortunately the critical condi- 
tion of the patient may make it impossible to try succussion, as in 
the acute cases with great shock it is dangerous to move Iiim at all. 
The movements of breathing or coughing may bring out a " metal- 
lic tinkle " (see above, p. 112). At the base of the chest, over an 
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Fig. 138.— Pneamohydrothorax with Displaced Heart. 



area corresponding to the position of the fluid, an area of dulness 
may be easily marked out by percussion, and this area shifts eery 
mnrkedltf with change of position. The shifting dulness of pneu- 
niohydrothorax is strongly in contrast with the difticulty of obtain- 
ing any such shift in ordinary pleuritic effusion (see Fig 132) 

(The distinction between ^^oj)en p?ieiiMof/ioraXj" in which the 
rent in the lung througli which the air escaped in the pleura re- 
mains open, and ^^ closed pneumothorax,^^ in which the ivnt has 
become obliterated — is one which cannot be established by physi- 
cal signs alone. It is often said that amj)}ioric breathing, and espe- 
cially an amphoric ring to the voice and cough sounds, denote an 
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open pneumothorax, but post-mortem evidence does not bear this 
out. Practically an open pneumothorax is one in which the 
amount of effused air increases, and closed pneumothorax is one in 
which the physical signs remain stationary ) 

Differential Diagnosis 

The disthiction between pneumothorax and emphysema has al- 
ready been discussed (see p. 260). 

{a) AVhen the air in the pleural sac is under such tension that 
the percussion note is dull, the physical signs may simulate pleu- 
ritic effusion, but real flatness, such as characterizes effusion, has 
not, so far as 1 know, been recorded in pneumothorax, and the 
sense of resistance on percussing is much greater over fluid than 
over air. In case of doubt puncture is decisive. 

(/>) Acute pneumothorax, coming on as it does with symptoms 
of collapse and great shock, may Ix? mistaken for angina pectoris, 
cardiac failure, embolism of the pulmonary arter^^, or acute jiulmo- 
nary tympanites (see above, p. 262). 

From all these it can be distinguished by the presence of am- 
phoric or metallic sounds, which are never to be obtained in the 
other affections named. 

(r) Hernia of tlie intestine through the diaphragm, or great 
weakenhig of the diaphragmatic muscular fibres, may allow the 
intestines to encroach u])on the thoracic caWty and simulate pneumo- 
thorax very closely. Tlie history and course of the case, the ab- 
dominal pain, vomiting, and indicanuria, generally suffice to distin- 
guisli the condition. The ])eristalsis of the intestine may go on even 
in the thorax, and gurgling metallic sounds corresponding to it and 
unlike anything ])roduced in the thorax itself may be audible 

The distinction l)etween o])en and closed pneumothorax, to which 
I have already alluded, is far less important than the presence or 
absence of 

(a) ruhnouary tuberculosis 

{h) Encapsulating adhesions in wliich the air is confined to a 
circumscril)ed area 

(a) Tlie examination of the sputa and of the compressed lung 
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may yield evidence regarding tuberculosis. On the sound side the 
compensatoiy hypertrophy covers up foci of dulness or rSles so that 
it is difficult to make out much. 

(b) Encapsulated pneiunothorax gives us practically all the signs 
of a phthisical caWty, from which it is distinguished by the fact 
that with a cavity the nutrition of the patient is almost always 
much worse. 

Encapsulated pneimiothorax needs no treatment. Hence the 
importance of distinguishing it from the non-encapsulated form of 
the disease, in which treatment is essential. 

PLEURISY. 

Clinically, we deal with three tyi>es : 

(a) Dry or plastic pleurisy. 

(^) Pleuritic effusion, serous or purulent. 

(c) Pleural thickening. 

(a) Dkv or Plastic Pleurisy. 

Doubtless many cases run their course without being recognized. 
The frequency with which pleuritic adhesions are found post mor- 
tem would seem to indicate this. 

It is usually the characteristic stitch in the side which suggests 
physical examination. The pain and the physical signs resulting 
from the fibrinous exudation ai-e usually situated at the bottom of 
the axilla where the diaphragmatic and costal layers of the pleura 
are in close apposition. Doubtless the pleuritic inflammation is 
not by any means limited to this spot, but it is here that the two 
layers of the pleura make the larg<»st excursion while m apposition 
with each other. In the vast majority of cases, then, the physical 
signs are situated at the spot indicated in Fig. 133. 

Occasionally pleuritic friction is to be heard in the pi-ecordial 
region, and after the absorption of a pleuritic effusion e\ndences 
of fibrinous exudation in the upper parts of the chest are sometimes 
demonstrable. Most rarely of all, e\ndence of plastic pleurisy may 
be found at the apex of the lung in connection with early j)hthisis. 
In diaphragmatic pleurisy, wlien the fibrinous exudation is e8i)e- 
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cially marked upon the diaphragmatic pleura, friction sounds may 
be heaid over the region of the attachment of the diaphragm in 
front and behind as well as in the axillae. Hiccup often occurs and 
gives exquisite pain. 

Our diagnosis is based upon a single physical sign, pleuritic 
friction. The nature of this sound and the 
manoeuvres for eliciting it have already 
been described (see above, p. 108), and I 
will here only recapitulate what was there 
said. During the fii-st few deep breaths 
one hears, wliile listening over the ])ainful 
area, a grating or rubbing sound usually 
somewhat jerky and inteiTupted, most 
marked at the latter part of inspiration, 
but often audible throughout the whole 
respiratory act. After a few breaths it 
often disa])pears, but will usually reap- 
pear if the patient lies for a short time 
upon the affected side, and then sits up 
and breathes deeply. In marked cases 
the rubbiug of the inflamed pleural sur- 
faces may be felt as well as heard, and it 
is not very rare for the patient to be able 
to feel and hear it himself. Pleuritic fric- 
tion may be present and loud without 
giving rise to any pain. On the other 
hand, the pain may be intense, and yet 
the friction-rub barely audible. AMien 
heard at the summit of the chest, as in 
cases of incipient phthisis, pleural fric- 
tion ]>roduces only a faint grazhig sound, much more delicate and 
elusive than the sounds produced at the base of the chest. 

Occasionally the distinctive i-ubbing or grating sounds are more 
or less commingled with or replaced by crackling sounds indistin- 
guishable from the drier varieties of rS-les. It is now, I think, 
generally believed that such sounds may originate in the j»leura as 
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well as within the lung. The greatest care should be taken to 
prevent any shifting or slipping of the stethoscope upon the surface 
of the chest, as by such means sounds exactly like those of pleural 
friction may be transmitted to the ear. In case of doubt one 
should always wet or grease the skin so that tlie stethoscope can- 
not slip. 

Muscle sounds are sometimes taken for pleural friction, but they 
are bilateral, usually low-pitched, sound less supei-ticial than pleu- 
ral friction, and ai-e not increased by pressure. When listening 
for friction at the base of the left axilla, I have once or twice been 
puzzled by some low-pitched rumbling sounds occurring at the end 
of inspiration, and due (as afterward appeared) to gas in the stom- 
ach which shifted its position with each descent of tiie diaphragm. 

In children friction sounds and pleuritic pain are much less 
common than in adults, and the signs first recognizable are those 
of effusion. In adults the presence of a voiy thick layer of fat 
may make it difficult or impossible to feel or hear pleural friction. 

The breath sounds over the affected area are usually absent or 
greatly diminished, owing to the restraint in the respiratory move- 
ments due to pain. Not infrequently pleuritic friction may be 
heard altogether below the level of the lung. 

(b) Pleuritic Effusion. 

Many cases are latent, and the patients consult the physician on 
account of slight cough, weakness, or gastric trouble, so that the 
effusion is first discovered in the course of routine physical ex- 
amination. Since it is usually the results of i>ercussion which first 
put us on the right track, I shall take u]) first 

percussion. 

1. A small effusion first shows as an area of dulness 
{a) Just below the angle of the sca])ula. 
{b) In the left axilla lietween the fiftli and the eighth rib. 
(r) Obliterating Traube's semilunai- area of tympany ; or 
{(l) In the right front near the angle made by the cardiac and 
hepatic lines of dulness (see Fig. 134). 
18 
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In the routine i>ereu8sion of the chest, therefore, one should 
never leave out these areas. A small effusion is most easily de- 
tected in children or in adults with thin chest walls, provided our 
percussion is not too hea\'j'. An effusion amounting to a pint 
should always be recognizable, and smaller amounts have frequently 
been diagnosed and proved by puncture. 

The amount of a pleuritic effusion is roughly proportional to 
the area of dulness on i)ercussion, but not accurately. It is very 
common to find on puncture an amount of fluid much greater than 
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could have been suspected from the i>ercussion outlines ; on the other 
hand, the didness may be extensive and intense on account of great 
inflammatory thickening of the costal pleura, by the accumulation 
of layer after layer of flbrinous exudate and its organization into 
fibrous plates, while very little fluid remains within. 

The amoimt of dulness de])ends also upon the thickness and elasti- 
city of the chest wall and the degree of collapse of the lung within. 

2. Large Effmions, — When the amount of fluid is large, the dul- 
ness may extend throughout the whole of one side of the chest with 
the exception of a small area al)ove the clavicle or over the primary 
bronchus in front. This area gives a high-pitched ttfMjHmittc uotei 
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provided the bronchi remain open, as they almost always do. This 
tympany is high-pitched and sometimes astonishingly clear. I re- 
cently saw a case in which the note above the clavicle was almost 
indistinguishable with the eyes shut from that obtained in the epi- 
gastrium. Occasionally "cracked-pot" resonance may be obtained 
in the tympanitic area. 

The pitch changes if the patient opens and closes his mouth 
while we percuss (" Williams' tracheal tone '*). 

The dulness over the lower portions of a large effusion is usual- 
ly vert/ marked, and the percussing finger feels a greatly increased 
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Fig. 196.— Diagram to Illustrate Physical Signs in Moderate-Sized Effusion in the Left Pleura. 

resistance to its blows when compared witli the elastic rebound of 
the sound side. 

3. Moderate Effusions. — Three zones of resonance can often l>e 
mapped out in the back : at the base dulness or flatness, above 
that a zone of mingled dulness and tympany, and at the top normal 
resonance. The lowest zone corresponds to the fluid, tlie middle 
zone to the condensed lung immediately above it, and the to]) zone 
to the relatively unaffected part of the lung (see Fig. 185). Kot 
infrequently there is no middle zone but simply dulness l)elow and 
resonance above, as is usually the case in the axilla and front 
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Tlie position of the effusion dejwuds only in part nj>on the in- 
fluence of gravity, and is gi-eatly influenced by capillaiity and the 
degree of retraction of the lungs. Consequently the surface of 
the fluid is hardly ever horizontal except in veiy large accumula- 
tions. With the patient in an u])right position it usually reaches 
a higher level in the axilla than in tlie back. Near the 8i)ine and 
near the stenium (in right-sided effusions) the line corrresponding 
to the level of the fluid may rise sharply. 

The S-curve of Ellis, as worked out so elaborately b}' Garland, 
varies still further the uneven line which corresponds to the sur- 
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Fig. l.-W.-Th** S-l'ur>eof Ellis. 



face of the fluid (see Fig. 13r>). This curve can be obtained only 
after the patient has, by cough and forced breathhig, expanded the 
lung as fully as possible. 

All these curves ai-e to ])e found with the patient in the upright 
position. None of them has any considerable diagnostic imi>or- 
tance, and the chief point to be rememl:)ered is that the upper sur- 
face of the fluid, not being settled by gravity alone, is hardly ever 
horizontal. 

With change in the position of the i)atient the level of the fluid 
sometimes changes very slowly and irregulaiiy, and sometimes does 
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not change at all. If, for purposes of thorough examination, ^ve 
raise to a sitting ix)sture a patient who has been for some days or 
weeks in bed, we should never l)egin the examination at once, sinc« 
it may take some minutes for the lungs and the fluid to accommo- 
date themselves to the new ]K)sition. It is well also to get the 
patient to cough and to take a number of full breaths before the 
examination is l)egun. 

To test the mobility of the fluid with change of the patient's 
position, mark out the upper limit of the dulness in the back with 
the patient in the upright position. Then let the i)atient lie face 
downward upon a couch, and, after waiting a few minutes, percuss 
the previousl}' dull area. It may be found to have become resonant. * 

AMien the fluid is absorbed or removed by tapping, one would 
exjject an immediate i-eturn of the percussion resonance. But in 
fact the resonance i*eturns very slowly and is wholly unreliable as 
a test of the amount of absorption which has occurred. Thickened 
pleura and atelectatic lung may abolish resonance long after the 
fluid is all gone. AVe de})end here far more upon the eWdence ob- 
tained by auscultation and palpation and on the general condition 
of the patient. 

To determine the returning elasticity of the lung and the degree 
of movability of its lower border, percussion is very useful during 
the stage of absorption. After percussing out the lower border of 
pulmonary resonance in the back, the patient is directed to take a 
long breath and hold it. If the lung expands, the area of i)ercus- 
sion resonance will increase downward. . 

Percussion aids us in determining whether neighboring organs 
are displaced by the pressure of the accumulated fluid. The liver 
is often pushed down, the s])leen ren/ rarely. Disfomflon of fhp 
heaii is one of the most im])ortant of all the signs of pleural effu- 
sion, and is often the crucial point in differential diagnosis. It is 

* This test, however, is somewhat fallacious and of very lilt!e diagnostic 
value, since the lungs tend to swinic up toward the back when the patient lies 
prone, eten whenno fluid is present, siiui increase of resonance in the back with 
this change of position miifht, therefore, occur when the dulness was due to 
thickened pleura and not to fluid. 
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a very striking aiid at first surprising fact that a left-sided effusion 
displaces the heai-t far moi*e than a right-sided effusion of the same 
size. Small or moderate right-sided effusions oft^n do not displace 
the heai-t at all. 

AVith left-sided effusions, unless very small, we find the area of 
cardiac dulness shifted toward the right and often projecting be- 
yond the right edge of the sternum (see Fig. 134). (lnsj)ection and 
palpation often give us even more vahiable information on this 
point. See below, p. 281.) We must be careful to distinguish such 
an area of dulness at the right sternal margin from that which may 
be produced in right-sided effusions by the fluid itself (see above). 

As mentioned above, a right pleural effusion may very early 
show itself as an area of dulness along the right sternal margin. 
Light percussion will usually demonstrate that this dulness is con- 
tinuous with a narrow strip of flatness at the base of the axilla 
(ninth and tenth ribs). Such an effusion is late in creeping u]> the 
axilla. It appears first and disappears first along tlie right margin 
of the sternum. 

On the soimd side the ])ercussion resonance is often inci^eased, 
owing to compensatory hypertroi)hy of the sound lung; the dia- 
phragm is pushed down and the borders of the heart or of the liver 
may be encroached uj)on. When the hyper-resonance of the sound 
side is present, it should warn us to i)ercuss lightly over the effu- 
sion, else we may bring out the resonance of the distended lung. 

Sit mm a nj of Percussion Signs, — (1) Flatness coiTes}>onding 
roughly to the jwsition of the fluid. 

(2) Tympany above the level of the fluid over the condensed 
lung. 

(3) The level of the fluid is seldom quite horizontal. 

(4) Shifthig of the fluid with change of position is rare, slow, 
and has little or no importance in diagnosis. 

Ejccejjtions and Possible Errors, — {a) Great muscular pain and 
spasm may produce an area of dulness which simulates that of 
pleural effusions, especially as the auscultatory signs may be equally 
misleading. A hypodermic of mor]>hine will dispel the dulness 
along with the i)ain if it is due to muscular cramp. 



DISEASES AFFECTING THE PLEURAL CAVITY, 279 

(h) If the lung on the affected side fails to i-etract (owing to 
emphysema or adhesions to the chest wall), the ai-ea of dulness and 
its intensity will be much diminished. 

(c) It must be remembered that dulness in Traube's space may 
be due to solidification of the lung, to tumors, or to overfilling 
of the stomach and intestine with food, as well as to pleural effu- 
sion ; also that the size of the tympanitic space varies greatly in 
health. 

(d) Eai-ely percussion may be t^anpanitic over an effusion at 
the left base owing to distention of the stomach or colon. 

{e) The diagnosis between fluid and thickened pleura will be 
considered later. 

Auscultation, 

The auscultatory phenomena vary gi-eatly in different cases, and 
in the same case at different times, because the essential condi- 
tions ai*e subject to similar variations. Whatecer Hounds are pro- 
duced in the lungs or in the bronchi may he heard over the jiuid i«/t- 
less interfered with by injlammatory thickening of the costal pleura. 
Fluid transmits sounds well, but there may be no breath sounds })ro- 
duced and hence none audible over the fluid. Or tubular soimds 
only may be produced because only the bronchi remain ojwn, the 
rest of the lung being collapsed. 

Or again, if rSIes or friction sounds are produced in tlie lung, 
they, too, may be transmitted to the fluid and may (alas I) deter 
the timid " observer " from tapping. 

In about two- thirds of all large effusions no breathing at all is 
audible over the area of flatness (m percussion. In the remaining 
third, and especially in children, tubular breathing, sometimes 
feeble, sometimes very intense, is to l)e heard. 

In moderate effusions there are often three zones in the back 
At the bottom we hear nothing, in the middle zone distant bron- 
chial or broncho-vesicular breathing, while at the summit of the 
chest the breathing is normal 

The voire sounds corresi)ond When breath sounds are absent, 
the voice sounds are likewise absent A\Tien the breathing is tubu- 
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lar, the voice, aiid especially the whisper, is also tubular and inten- 
sified. That is, whenever the bronchi are open^ the lung retructeil, 
and the chest walls thin, the breathing, t'oice, and whisper will corr*- 
»pond to the tracheal and bronchial sounds. Since children have es- 
pecially thin chest walls, these bronchial sounds are especially fi*e- 
quent and intense in children.' 

Xear the angle of the scapula and in a corresponding position 
in front, the sound of the spoken voice may have a peculiar high- 
pitched, nasal twang, to which the term egophony is ai)plied. 
This sign has no importance in diagnosis, since it is not constant, 
and not i)eculiar to fluid accumulations 

Rales are rarely produced in the retracted lung, and so are 
rarely to be heard over the fluid. 

All these sounds may be diminished or abolished if the costal 
pleura is greatly thickened 

The influence of cough upon the lung, and so upon the sounds 
produced in it and transmitted through the fluid, may be very gi*eat 
and very puzzling R^es may appear or disapi)ear, ])reathing 
change in quality or intensity, and in the differential diagnosis of 
difficult cases the patient should always be made to cough and then 
breathe deeply before the examination is completed. 

In very large effusions, when only the primary bronchi ai-e 
oi)en, there may be signs like those of pulmonary cavity at the site 
of the bronchi in front or behind (am])horic breathing, large metallic 
rSles, etc.). Over the sound lung the breathing is exaggerated and 
extends unusually fai- down in the back and axilla, owing to hyi)er- 
trophy of the lung. 

The heart sounds may be absent at the apex owing to disloca- 
tion of the heart. In left-sided effusions the a|)ex sounds aiv oft* n 
loudest near the ensifonn cartilage or beyond the right margin of 
the sternum. Kight-sided effusions have much less effect upon the 
heart, but occasionally we find the heart sounds loudest at the left 
of the ni])i)le oy m the axilla. 

Since many cases of pleural effusion are due to tuberculosis, we 

' Bacelh's theory — that the whispered voice is conducted through seniiu 
but not through pus — is not borne out by facts. 
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should never oiiiit to search for e\'iclenees of this disease at the 
apex of the lung on the sound side, since experience has shown that 
phthisis is more apt to begin here than on the side of the effusion. 

Sit/tnufirt/ of Ausvidtatory S'ojns, 

, (1) III most cases voice and breath sounds are absent or very- 
feeble over the area occupied by the Huid. 

(2) In a minority of the cases the breathing and voice sounds 
may be tubular and intensified, especially in children. 

(3) Over the condensed lung at the summit of the chest tlie 
breathing is bronchial or bronclio-vesicular, according to tlie degi*ee 
of condensation. If the anu)unt of fluid is small, the layer of con- 
densed lung occupies tlie middle zone of the chest and the breath- 
ing is normal at the top of the chest. 

(4) Kales and friction sounds are rarely heard over fluid, 
(o) On the sound side tlie breathing is exaggerated. 

(iV) Tlie heart sounds may be absent at the a})ex and present in 
the left axilla or to the right of the sternum owing to dislocation 
of the heart. 

Inspection (mil Palpation, 

The most important information given us •by inspection and 
palpation relates to the displacement of various organs by the pres- 
sure of the acciuuulated fluid. In left-sided pleuritic effusions the 
heart is usually displaced ctmsiderably toward the right, even when 
the level of the fluid reaches no higher than the sixth rib in the 
nipi)le line. The apex impulse is to be seen and felt to the right 
of the stenium, s(miewhen» between the third and the seventh rib, 
when a large amount of fluid is jn-esent. With smaller effusions 
one may find the apex In'at lifting the sternum or close to its left 
border. The jmsition of tht» heart may Ik» confinued by percussion. 

The spleen is scarcely ever dis])laccd. 

Right-sided effusions are far less likely to displace the heart, and 
it is only when a large amount of fluid is ])res(Mit tliat tlie ajn'x of 
the heai^ is jmshed outward l)ey()nd the ni])ple. Moderate right- 
sided effusions ofU»n produce no dishx'ation of the heart whatrvt'r. 
The liver is often considerably pushed down by a right-sided pleu- 
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I'itic effusion, and its edge may be palpable several inches below the 
costal margin. Its upper margin cannot be determined by pei-cus- 
sion, as it merges into the flatness produced by the fluid accumula- 
tion above it. 

Tact lie fremitus is almost invariably absent or greatly dimin- 
ished over the areas cori-esponding to the fluid ; just above the level 
of the fluid it is often increased. 

Occasionally a slight fulness of the affected side may be recog- 
nized by inspection, and the interspaces may be less i-eadily \isible 
than upon the sound side. Bulging of the interspaces I have never 
observed. When the accumulation of fluid is large the i-espiratory 
movements upon the affected side are somewhat diminished,' the 
shoulder is raised, and the spine curved toward the affected side. 
The diaphragm is depressed, and Litten's sign therefore absent. 

There are no reliable means for distinguishing purulent from 
serous effusions. The whisi)ered voice may be transmitted through 
either pus or serum. But we know that in children two-thirds of 
all effusions are purulent, while in adults three-fourths of them are 
serous. 

Physical Slgtis Duruifj Jhsorptlon of Pleural Eff'tslous. 

^\hen the fluid begins to disappear, either spontaneously or as 
a result of treatment, the dulness very gi*adually disappears and 
the breath sounds, voice sounds, and fremitus reappear. In case 
the heart has been dislocated, its return to its normal position is 
often much slower than one would anticipate, and indeed all the 
jihysical signs are disappointingly slow to clear up even after tap- 
l»ing. Pleural friction appears when the roughened pleural surfaces, 
which have l>een held apart by the fluid, ai*e allowed by the disap- 
pearance of the latter to come into apposition again. Owing to pul- 
monary atelectasis and permanent thickening of the j)leura, con- 
siderable dulness often remains for weeks after the fluid has been 
absorbed. 

' I have purposely made but little of the chanjcces in the shape of the chest 
priKluced by pleuritic effusioiiK, as it has seemed to me that by far too much 
stress has usually been laid ui>on such signs. 
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(c) Pleural Thickening. 

In persons who have previously suffered from pleurisy with 
effusion, and in many who have never to their knowl3dge had any 
such trouble, a considerable thickening of the pleural membrane 
with adhesion of the costal and visceral layers may be manifested 
by the following signs : 

(1) Dulness on percussion, sometimes slight, sometimes marked. 

(2) Diminished vesicular respiration. 

(3) Diminished voice sounds and tactile fremitus. 

(4) Absence of Litten's phenomenon and diminution in the 
normal respiratory excursion of the chest. 

These signs are most apt to be found at the base of the lung 
behind and in the axilla. Occasionally a similar thickening may 
be demonstrated throughout the whole extent of the pleura, and the 
lung failing to expand, the chest may fall in as a result of atmos- 
pheric pressure (see Fig. 20). 

The ribs approximate and may overlap, the si)ine becomes 
curved, the shoulder lowered, the scajmla prominent, and the whole 
side shiimken. The heart may l)e drawn over toward the affected 
side. 

In the diagnosis of ])leural thickening Rosenbach's "palpatory 
puncture " is sometimes our only resource. Under antisej)tic pre- 
cautions a hollow needle is pushed l)ctween the ribs and into the 
pleural cavity. As Ihe needle forces its way through the tough 
fibrous, or i>erhaps calcified, ])leura, the degree and kind of resist- 
ance ai-e very enlightening. Again, the amount of mobility of the 
point after the chest wall has Ix'en jnerced tells us whether the 
needle is free in a cavity, entangled in a nrst of adhesions, or fixed 
in a solid "carnified" lung. There is no danger if the needle is 
sterile. 

ExCArSULATEI) pLErRAL EfFUSIOX. 

Small accumulations of serum or i)us may lx» walled off by ad- 
hesions so that the fluid does not gravitat<^ to the lowest part of 
the pleural cavity or spread itself laterally as it would if free. 
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Such localized effusions are most apt to be found in the lower axil- 
lary regions or behind — sometimes between the base of the lung and 
the diaphragm, and more rarely between the lobes of one of the 
lungs or higher up. I have twice seen an encapsidated puiiilent 
effusion so close to the left margm of the heart that the diagnosis 
of pericardial effusion was made. 

The diagnosis of encapsulated pleural effusion is a difficult one 
and oftentimes cannot be made except by puncture. The signs are 
those of fluid in the pleura, but anomalously placed. Even punc- 
ture may fail to clear up the difficulty, since the needle may pass 
entirely through the pouch of fluid and into some sti'uctui-e behind 
so that no fluid is obtained. 

Pulsating Pleurisy (Empyema Necessitatis). 

Under conditions not altogether understood the movements 
transmitted by the heart to a pleural effusion (usually purulent) 
may be visible externally as a circumscribed pulsating swelling near 
the precordial region, or as a diffuse undulation of a considerable 
portion of the chest wall. Sonu^times this pulsation is \i8ible be- 
cause the fluid has worked its way out through tlie thoracic wall 
and is covered only by the skin and subcutaneous tissues, but occa- 
sionally pulsation in a pleural effusion l^ecomes visible, although no 
such i)erf oration of the chest wall has occuri-ed. 

The condition is a rare one, and is of importance only because it 
may lx» mistaken for an aneurism, from which, however, it should 
be readily distinguished by the absence of a palpable thrill or dias- 
tolic shock aiul by the evidence of fluid in the pleura. 

Differential Diagnosis of Pleuritic Effusion. 

The following conditions are not infrequently mistaken for 
pleuritic effusion : 

(1 ) Troupous ])neumonia with occlusion of the bronchi. 

(*J) Pl(Miral thickening, with pulmonary atelectasis. 

(3) Sulxliapliragmatic abscess or abscess of the liver. 

In croupous pneumonia with plugging of the bronchi one may 
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have present all the physical signs of pleuritic effusion exceed dls- 
placement of the neitjhhoring orf/ans. The presence or absence of 
such displacement, together with the history, symptoms, and course 
of the case, is therefore our mainstay in distinguishing the two 
diseases. 

From ardhifn-f/ croupous pneumonia (without occlusion of the 
bronchi) pleuritic effusion differs in that it produces a greater de- 
g^ree of dulness and a diminution of the spoken voice sounds and 
tactile fremitus. Bronchial breathing and bronchial whisper may 
be heard either over solid lung or over fluid accumulation, although 
the bronchial sounds are usually feeble and distant in the latter 
condition. The displacement of the neighboring organs is of im- 
portance here as in all diagnoses in which pleuritic effusion is a 
possibility. In pleuritic effusion we can sometimes determine that 
the line marking the upper limit of dulness shifts with change of 
the patient's position. This is, of course, impossible in pneumo- 
nia. A few hard coughs may open up an occluded bronchus and 
so clear up the diagnosis at once. In doubtful cases the patient 
should always be ma<le to cough and breathe deeply befoi-e the 
examination is finished. 

It should always be remembered that one may have both pneu- 
monia and pleuritic effusion at the same time, and that i)neumonia 
is often followed by a purulent effusion. In children tlie bronchi 
are especially prone to become occluded even as a result of a simple 
bronchitis, and we must then differentiate between atelectasis and 
effusion — in the main by the use of the eiiteria just described. 

(2) It is sometimes almost impossible to distinguisli small fluid 
accumulations in the i)leural ca\ity from pleural thickening with 
pulmonary atelectasis. In both conditions one finds dulness, dimi- 
nution of the voice sounds, respiration, and tactile fremitus, and 
absence of Litten's phenomenon, but the tactile fremitus is usually 
more diminished when fluid is present than in sim]>le pleural thick- 
ening and atelectasis. An area of dulness which shifts with change 
of position points to pleuritic effusion. The presence of friction 
sounds over the suspected area speaks strongly in favor of pleural 
thickening, but it is possible to hear friction sounds over fluid, 
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probably because they are conducted from a point higher up in the 
chest at which no fluid is present. In doubtful cases the diagnosis 
can and should be cleared up by pi/7Wwre. 

(3) In two cases I have known enlargement of the liver due to 
multiple abscesses to be mistaken for empyema. In both condi- 
tions, one finds in the right back dulness on percussion as high as 
mid-scapula, with absence of voice sounds, breath sounds, and 
fremitus. These conditions are due in one case to the presence of 
fluid between the lung and the chest wall, and in the other case to 




Fig. 137.— Area of Dulness In Solitary (tropical) Absoeasof tbe Liver. 

the liver which pushes up the lung together with the diaphragm. 
By physical signs alone I do not see how this diagnosis is possible, 
though Litten's sign may be of use, since the shadow is absent 
in empyema and sometimes present in modei-ate-sized subdia- 
phragmatic accumulations. Some of the symptoms, such as chills, 
sweating, and irregular fever, are common to both conditions. A 
careful consideration of the history and the associated signs and 
symptoms may help us to decide. 

Large solitary abscess of the liver, occurring as it almost in- 
variably does hi the posterior portion of the right lobe, produces an 
area of flatness on percussion, which rises to a much higher level in 
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the axilla and back than in front or near the sternum (see Fig. 137), 
and may be in this way distinguished from empyema ; but when the 
liver contains many small abscesses, as in suppurative cholangitis, 
this peculiar line of dulness is not jjresent. 

(rf) Rare diseases, such as cancer or hydatid of the lung, may 
be mistaken for pleuritic eifusion. The history of the case and the 
results of exploratoiy puncture usually clear up the difficulty. 



CHAPTER XIV. 

ABSCESS, GANGRENE, AND CANCER OF THE LUNG, 
PULMONARY ATELECTASIS, (EDEMA, AND HYPO- 
STATIC CONGESTION. 

Abscess axi> Gangrene of the Lung. 

I CONSIDER these two affections together because the physical 
signs, exclusive of the sputa, do not differ materially in the two 
affections. In some cases there may be no physical signs at all, 
and the diagnosis is made from the character of sputa and from a 
knowledge of the etiology and symptomatology of the case. In 
other cases we find nothing more tlian a patch of coarse rftles or a 
small area of solidification, over which distant bronchial breathing, 
with increased voice sound and fremitus, may be appreciated. 
Rarely there may be slight dulness on percussion, but as a rule the 
area is not sufficiently large or sufficiently superficial to produce 
this. One may find the signs of cavity (amphoric bi'eatliing, 
cracked-pot resonance, and gurgling r^es), but this is unusual. 

Gangrene of the lung is not a common disease. The diagnosis 
usually rests altogether upon the smell and appearance of the sputa. 
In fetid bronchitis one may have sputa of equal foulness, but the 
odor is different. Tlie finding of elastic tissue in the sputa proves 
the existence of something more than bronchitis. 

Pulmonary abscess, which, like gangrene, is a rare affection, is 
often simulated by the breaking of an empyema into the lung and 
the emptying of the pus through a bronchus. Large quantities of 
pus are expeijtorated in such a condition, and abscess of the lung is 
suggested, but the other physical signs are those of emj>yema and 
should be easily recognized as such. The Ending of elaatie Jibres 
is the crucial point in the diagnosis of intrapulmonaiy abscess, 
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whether due to the tubercle bacillus or to other organisms. Tuber- 
culous abscess (cavity) is usually near the siuiimit of the lung, and 
other varieties of abscess are near the base, but often there are 
no physical signs by which we can distinctly localize the process. 

M ALIGN AXT Disease of the Lung. 

In its earlier stages this affection is often mistaken for empy- 
ema or serous effusion in the pleural cavity, and indeed the physi- 
cal signs may be in part due to an accumulation of fluid secondary 
to the malignant growth within the lung. The i*apid emaciation 
of the patient and the presence of a daik-brown bloody fluid in the 
pleural cavity, as deteimined by ])unctui'e, make us susiHict ma- 
lignant disease. The sputa raivly contain fragments of tissue 
whose structure can \ye i-ecognized as charactt»ristic of malignant 
disease. Secondary deposits in the supraela\icular glands may 
suggest the diagnosis. 

The thorax is usually somewhat asymmetrical. The affected 
side may be either (rontra(^ted or distended according to the nature 
of the malignant gi-owth within ; occasionally it is not deformed at 
all. When the growth attacks only the lung tissue itself, leaving 
the bronchi and mediastinum free, we get signs like those of pleu- 
ral effusion (flatness, absent breathing, voice sounds, and tactile 
fremitus), but the line of dulness is a])t to he higher in fnmt than 
behind, which is rarely the case in pleural effusion. 

If the disease begins in the bronchi, we may have a noisy dysp- 
nnea from stenosis of a bronchus, and a weakening of the rt\spiratory 
sounds normally to l)e heard over the trachea in front Inis several 
times lx»en noted. Percussion dulness, if present, is usually over 
the upper poi-tions of the chest, and may disapi)ear and reapi>ear 
or skip from })lace to place in a very irregular and confusing way. 

Signs and symptoms of })rt»ssure in the mt»diastinum due to sec- 
ondary' involvement of the peribronchial glands may Ix* ])rpsent and 
may simulate aneurism, but with aneurism the cachexia is usually 
less marked. 
19 
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Atelectasis. 

(a) Areas of atelectasis or collapse of pulmonary tissue are 
often pi'esent in connection with various pathological processes in 
the lung (such as tuberculosis or lobular pneumonia), but are usu- 
ally too small to give rise to any characteristic physical signs; 
nevertheless 

(/>) In most normal individuals a certain degree of atelectasis 
of the margms of the lungs may be demonstrated in the following 
way : The position of the margms of the lungs in the axillae, in the 
back, or in the precordial region are marked out by percussion at the 
end of expiration. The patient is then directed to take ten full 
bi-eaths, and the pulmonary outlines at the end of expiration are 
then percussed out a second time. The pulmonary resonance will 
now be found to extend nearly an inch beyond its former limits, 
owing to the distention of previously collapsed air vesicles. 

If one auscults the suspected areas during the deep breaths 
which are used to dispel the atelectasis, very fine rSJes are often 
to be heard at tlie end of expiration, disappearing after a few 
breaths in most cases, but sometimes aiulible as long as we choose 
to listen to them. These sounds, to which Abrams has given the 
name of " atelectatic crepitation, " are in my experience especially 
frequent at the base of either axilla. The same writer has noticed 
an opacMtv to the a-rays over such atelectatic areas. 

Forcible percussion may be sufficient to distend small areas of 
colla])sed lung, or at any rat^ to dispel the dulness previously pres- 
ent (see above, p. 70, the lung reflex). 

(r) ^V[\en one of the large bronchi is compressed (as by an 
aneurism) or occluded by a foreign body, collapse of the corre- 
sponding area of lung may be shown by diminished motion of the 
affected side, dulness on percussion, and absence of breathing, voice 
sounds, and tactile fremitus. 

In new-born babies whose lungs do not fully expand at the time 
of birth, similar physical signs are ])resent over the non-expanded 
lolx»s. The right lung is especially apt to be affected 

In the differential diagnosis of extensive pulmonary collapse, 
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the etiology, the suddenness of their onset, the absence of fever and 
of displacement of neighboring organs enable us to exclude pneu- 
monia and pleui-itic effusion. 

(Edema of the Lungs. 

In cardiac or renal disease one can often demonstrate that the 
lungs have been invaded by transuded serum as a part of the gen- 
eral dropsy. More rarely pulmonary oedema exists without much 
evidence of oedema in other organs or tissues. 

The only physical sign characteristic of this condition is the 
presence of fine moist rSles in the dependent portions of the lungs ; 
that is, throughout their posterior surfaces when the patient has 
been for some time in a recumbent position ; or over the lower por- 
tions of the axillae and the back if the patient has not taken to 
his bed. 

The rales are always bilateral (unless the patient has been lying 
for a long time on one side), and the individual bubbles appear to 
be all of the same size, or nearly so, differing in this respect from 
those to be heard in bronchitis. No squeaking or groaning sounds 
ai*e to l)e heard. The resi)iratory murmur is usually somewhat 
dimmished in intensity. 

Dulness on percussion and modification of voice sounds are not 
present, unless hydrothorax or hyi)Ostatic pneumonia complicate 
the oedema. 

Hvpostatk; PxErMOxiA. 

In long, debilitating illness, such as typhoid fever, the alveoli 
of the dei)endent portions of the lungs may l)ecome so engorged 
with blood and alveolar cells as to l)e i)ractically solidified. Under 
these conditions examination of the i)osterior ])ortion8 of the lungs 
shows usually : 

(a) Slight dulness on percussion reaching usually from the 
base to a point alx)ut one-third way up the sca])ula. At the very 
base the dulness is less marked and l)ecomes mixed with a shade of 
tympany. 

(b) Feeble or absent tiwtih' fremitus. 
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(c) Diminished or suppressed breathing and voice sounds. 

The right lung is apt to be more extensively affected than 
the left. 

Occasionally the breathing is tubular and the voice sounds are in- 
creased, making the physical signs identical with those of croupous 
pneumonia, but as a rule the bronchi are as much engorged as the 
alveoli to which they leatl, and hence no breath soimds are pro- 
duced. 

Rales of cedema or of bronchitis may be present in the adjacent 
parts of the lungs. The fact that the dulness is less marked at the 
base of the lung than higher up helps to distinguish the condition 
from hydrothorax. 

The diagnosis is usually easy, owing to the presence of the un- 
derlying disease. Fever, pain, and cough such as characterize 
croupous pneumonia ai-e usually absent. 



APPENDICES. 

APPENDIX A. 

DISEASES OF THE MEDIASTINUM 

I. Mediastinal Tumors. 

New growths of the mediastinal glands' usually manifest their 
presence by the following symi)tonis and signs : 

(1) Cachexia and substernal pain. 

(2) Evidence of pressure against : — 

(a) Thei/uUet, 

(h) The icindpij^e or primary bronchi, 

(c) The large renous frttnhs. 

(d) i\>/vv',< which pass tli rough the mediastinum. 

(e) The subclavian arteries. 
(/) The heart. 

(fj) The ribs, clavicle, or sternum. 

(3) Secondaiy deposits in tlie cer\dcal or axillary glands. 

(a) By pressure on the gullet swallowing may be rendered diffi- 
cult or impossible (dysphagia). 

(b ) By pi-essure on tlie windpipe may be j)roduced displacement 
of the latter to one side, or fixation so that it cannot be moved in 
any direction. The lar^-nx may be drawn down into a noticeably 
low position, and the laryngoscope may demonstratt* that the tra- 
cheal wall is bulged inward by the pressure of the new growth 
upon it. 

DyBpnoea, either mspiratory or expiratory, or both, and often 

' TuberculouB glands not being here included. 
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of noisy strident type, may result from stenosis of the trachea or 
primary bronchi. Owing to pressure on one of the lai'ge bronclii, 
the resonance and breath sounds and fremitus may be diminished 
over the corresponding limg, in which finally abscess or gangrene 
may develop, owing to the retention and decomposition of the 
bronchial secretions. 

(r) If the pulmonary veins are pressed upon, a 83'stolic murmur 
may \ye audible in the left back, and congestion of the lungs may 
ensue. 

Pressure on the innominate and subclaN^an veins produces cya- 
nosis or oedema of the head, neck, shoulder, and arm, while the 
superficial veins of the chest may become enlarged and prominent 
owing to an attempt at collateral circulation, esi)ecially if Ihe vena 
cava superior is pressed upon. Fluid may accumulate in one or 
both pleural ca^nties if the vena azygos pr thoracic duct is in- 
volved. 

(d) Aphonia or hoarseness points to pi-essure on the recurrent 
laryngeal nerve, and on laryngoscopic examination one vocal cord 
may be found in the cadaveric position. Inequality of the pupils, 
due to pressure on the sympathetic nerves, is not uncommon, and 
severe pain along the distribution of the intercostals or running 
down the arm indicates that the spinal ganglia or brachial plexuH 
are pressed upon. Much rarer ai-e symptoms of pressure on the 
vagus (slowing or quickening of tlie heai-t) and on the j)hrenic 
nerve (hiccup, unilateral sj)asm, or ])aralysis of the diajihragni). 

(<) Weakening or delay in one radial pulse may be due to press- 
are on the subclavian ai-tery. 

(/) Occasionally the heart itself may be pushed out of place. 

((/) Pressure of the new gro\vth against the bones of the chest 
may give rise to an area of percussion dulness over or near the 
manubrium, which, however, is not likely to show itself until late 
in the course of the disease when the new growth has reached a 
considerable size. In many cases there is tympanitic resonance in- 
stead of dulness over the affected area. The ribs or sternum may 
l>e pushed forward, but this is not usually the c^e. Occasionally 
the new growth, if very vascular, may pulsate like an aneurism or 
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transmit the pulsations of the heart to the chest wall, and a systo- 
lic murmur may be heard over the pulsating area, so that the resem- 
blance to aneurism is increased. 

Differential Diagjiosls. 

Mediastinal tumors may l)e mistaken for 

(1) Aneurism of the aortic arch. 

{2) Syphilitic stenosis of a bronchus. 

(3) Phthisis. 

Aneurism may be confounded with mediastinal new growths 
even by the most competent observers. Tactile thrill, diastolic 
shock, and tracheal tugging, if present, should suggest aneurism. 
If these signs are absent, aneurism may still be present but cannot 
be surely diagnosed. The degree of anaemia and emaciation is usu- 
ally greater in malignant disease than in aneurism, but this is- not 
always the case. The presence of secondary nodules in the neck or 
armpit speaks strongly in favor of new gi-owth. 

Stenosis of a bronchus, due to syphilis and giving rise to dysp- 
noea, cough, stridor, pulmonary atelectasis, may be veiy difficult to 
distinguish from mediastinal growth, but the degi-ee of anaemia and 
emaciation is usually less in syphilis, and the l>eneficial results of 
antisyphilitic treatment may render the diagnosis possible, espe- 
cially if there is evidence of syphilis elsewhere in the body or in 
the history of the case. 

Phthisis may be suggested by the wt^akness, emaciation, and 
persistent cough produced by mediastinal growths, but should be 
easily excluded by the examination of the lungs and sjnita. 

II. !Mei)IAstixitis. 

The acute suppurative forms of this rare disease do not give rise 
to any characteristic i)hysical signs in the chest. 

The evidences of chronic; fibrous niediastinitis have Invn already 
sufficiently considered in connection with adhesive i)ericarditis. 
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III. Tuberculosis of the Mediastinal Glands. 

Probably every case of pulmonary tuberculosis is preceded or 
accompanied by tuberculosis of the bronchial lymph glands, and in 
numberless cases the tuberculous process never gets beyond these 
glands but is choked off there. In post-mortem examinations of 
children, no matter what the cause of death, it is exceptional not 
to find the bronchial glands tuberculous. 

Nevertheless the disease can but rarely be recognized during 
life. We may suspect it if, in a child showing tuberculous cer^^cal 
glands or phthisis, we find evidence of pressure u])on the right 
bronchus, increased tactile fremitus above the manubrium, lateral 
displacement of the trachea, or weakening of the pulse during in- 
spiration. If a bronclius is compressed, the resonance, tactile 
fremitus, and breath sounds are diminished over the correspond- 
ing lung. Wiederhofer lays stress upon an increase in the inten- 
sity of the expiratory murmur over the situation of the left primary 
bronchus. 



APPENDIX B. 
ACUTE ENDOCARDITIS. 

AVhether the disease he of the benign or of the malignant (sep- 
tic) type, the results of physical examination of the heart are usu- 
ally veiy equivocal. We may guess that endocarditis is present 
owing to the presence of a cause (rheumatism), of a fever not oth- 
erwise explained, of a rapid irregular pulse of low tension, but the 
physical signs over the heart will not usually assist our guess ma- 
terially. 

Murmurs are often present but have usually the characteristics 
of " functional " murmurs (systolic, limited, soft, without accentu- 
ation of the j)ulmonic second sound or cardiac enlargement). If 
we can observe the advent of a diastolic murmur in such a case, we 
may fairly attribute it to a fresh endocarditis of the aortic (very 
rarely of the pulmonic) valve, but if we have not had the oppor- 
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tunity to examine the heart previous to the onset of the present 
attack it is impossible to exclude a long-standing val^nilar lesion as 
the cause of the munnur. 

If murmurs come and go from day to day, or suddenly increase 
in intensity, we may suspect an acute endocarditis, especially if a 
musical murmur is present or if there be evidence of embolism. 

Insi>ection, palpation, and percussion usually peld no signs of 
importance. There is no enlargement of the heart, no accentuation 
of the second sounds, and no e\'idence of stasis. 



APPENDIX C. 

PHYSICAL EXAMINATION OF THE CHEST IN INFANTS. 

(1) Tactile fremitus and voice sounds can l)e investigated only 
in case the child cries or crows. The cry-sounc' is intensified over 
solidified areas and may or may not l>e lost over fluid accumula- 
tions. 

(2) Percussion must 1k» verj- delicately j)erformed if we are to 
avoid setting tlie whole cliest in vibration witli ever}- stroke. It is 
best to strike wliolly with the finger, keeping the hand (as well as 
the wrist and arm) unmoved. 

CA) In listening to an infant's lungs patience and conoentration 
are essential. The eliild is apt to Ktoj) breatliiug when tlie exami- 
nation l>egins, and we have to wait ])atiently to catch the long-de- 
layed inspiration "on the wing/* as it wtM*e, U^fore tlie long expi- 
ratory wail Ix'giiis. Luckily the insiuration, when it does come, is 
unusually int^'iise owin^ to the thinnt»ss of the chest in infancy. 

(4) Long flexible niblx'r tulH\s connecting the chest-juece of the 
stethoacojM* with the ear-j)ieces are vt»iy ccmvenient when examin- 
ing a wriggling child (see Fig. 48, ]). 79), as they make it ])osKible 
to hohl the chest-jjiece in ])ositi()n <lesi)ite the constant movements 
of the struggling suffertT. 

(T)) It is advisable to examine first the liack while the child ifl 
held in tlu* mother's arms with its back to the iihysician. 
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(6) Children abnost always cry if made to lie down flat. li 
we wish to bring out the cry sound in order to test the vocal and 
tactile fremitus, this is a simple and humane method of producing 
it. If, on the other hand, peace is what we most desire, it is best 
to avoid putting the child in a recumbent position. 

(7) There is no type of breathing peculiar to children or in- 
fants. Puerile breathing is simj)ly vesicular breathing heai*d very 
distinctly on account of the thinness of the chest. If, in a healthy 
child, the expiratory mui-mur is prolonged and high-pitched, this is 
probably because the child blows out the breath forcibly in the 
effort to breathe deeply as it is told to do. A young infant never 
does this, and its breathing is like that of adults except that it is 
more rapid, more irregular, and better heard. 



APPENDIX D. 

RADIOSCOPY OP THE CHEST. 

Radioscopy gives assistance in the diagnosis of diseases of the 
chest in two ways : 

1. Through the use of the fluoroscoi)ic screen. 

2. Through the use of radiogi-ajihs. 

Those who ai'e accustomed to the use of the fluoroscope gain 
far more information from it than from radiogi-aphs, but the record 
of the i)liotographic i)late is objective, permanent, and demon- 
strable, wliile tlie imj)ressions gained from the fluoroscope are more 
apt to be modified by the personal equation. 

For the present, therefore, we need both methods. 

I shall not attempt to discuss the advantages of the various 
forms of aj)paratus used for producing Roentgen rays in a Crookes 
tube ; the subject would carry me beyond my depth as well as be- 
yond the limits of this book ; but whatever form of instrument is 
used, the vacuum in the tulx* sliould be less |)erfect when we desire 
to use it for tlie chest than when searching for foreign bodies or 
studying fractures. We need a " low " or " soft " tube which gives 
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rays of a relatively slight degree of jienetration. With high fjene- 
tration rays the outlines of th»^ solid organs an* less di.stinot because 
the rays traverse the heart and liver almost as easily as they do the 
lungs. If the penetrating jiower is l^ss, the rays ar»f arrested by 
the solid organs, but not by the lungs, and hen^e the outlines of the 
former become \'isible. 

/. The ('«*'. oftltK Flnoro^fTope,, 

1. It is advisable to remain in a <lark nxmi or to wear smoked 
glasses for a short time Ijefore attempting l*) use the HuoroseofK;. 
This applies especially to ijeginners. Skill^-d ol>serv»'rs do not need 
such preparation of the retina, but many novices who complain at tirst 
that they can "see aiis^dutely nothing*' when they apply the fiiioro- 
scope to the chest, ^uA their vision siidd»-nly and i»*'nnaricntly im- 
proved after fifteen minutes in a dark ti^}iii. rracti^** incn-ases our 
powers with the fluorf>s^roj»e as miuh a-i it do*-s wirh th*- micro- 
scope, and it is unreas^>nable to expiect to s**** fr«>m tlie first all that 
an expert sees. 

2. The patient should Ije plar-rd at lea.-»t thn-e f»-»t from the 
tube, else there is likely to Ije di.-jtorr.ion and niai^iiti'-ation of the 
shadows corresponding t/> the or^'ans examin^-d. Th»- tuU- ^liould 
be placed at such a height as r.t> i)»* o[>iK>-it*- th»- nio-t iinfK>rt^rit 
object to be examined, and always in th»- Ui*^*\\',\\\ \\u*\ 

3. Patients may Vje examined »-irPi*T iri th»- ii[iii'.,dit f^i-iition — 
the tube ab^jut tSSSe feet from r'n** f»^ri»-rit*-t ha/k th- flii»iro:ncofj« 
resting against the chest — or in rh** p-cumU-Tit [»'>siriofi, -iififKirt^-d 
on a canvas cot with the tuUr unfU-ni^-^rh. f i»r»-f»T rh»- fijiri'/ht 
position. The patient's arms "hoi.;*! al'.vays r**: exr»-iii|»-«l fi.r-Aard 
so as to get the s/rapube out of th** \\,\y. 

4. To concentrate^ th^- li'/hr. Jir»«.rj ;j -\tfyV of -|H-/-i;il inNT»--'.t, we 
may use a metal plate wirh a n-^-faii'/iilar o|)*-iiiii/ aU^it v\n by 
three inches near one f-n'l. U'Ii»ti f'M- f,Ut#- i--. \\*-\*\ f,*-r'rr»-M \\\*' 
tube and the jiatif-nt, so that rh»- /.|;«-f.in'^ i-t r>f.|»*,-iir»- rh»- i[.ot to 
be examiner], the rays pa.si rriroutdi rh»- oj^niri/, hut ar»- iiirrr'»-f»t/'d 
by the metal around it. Th»- iiaii'l '.vhich hol<iH ti.n pUfe -iLould 
be protected from the a/riin ot ?h" rays. 
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5. To mark on the chest the outlines of the shadows seen with 
the fluoroscope, a pencil enclosed in a tube of brass is useful ; the 
brass jacket makes the pencil visible and enables us to adjust its 
point to the outlines on the chest. An ordinary pencil is pene- 
trated by the rays completely, and it is hard to draw with a pencU 
which we cannot see. 

//. The Xormul Fluoroscopic Picture (see Fig. 138). 

The lungs ai)pear as the lightest part of the field owing to the 
large amount of air tliey contain ; at the end of full inspiration, 
they become still lighter. Against the light lung areas, the out- 
lines of the ribs and of tlie vertebral column (with the sternum super- 
imposed) are cleaiiy \nsible. Less clear, but usually quite distin- 
guishable, are the outlines of the heart and the upper border of the 
liver. A slight shadow (see Fig. 139) is often noticed just to the 
right and to tlie left of the heai-t in a position corresponding to the 
larger bronchi. The spleen is not usually to be made out clearly, 
but tlie upi^er surface of tlie diai)liragm above it is generally risible. 
The contractions of the heart and the movements of the diaphragm 
are usually clear, and any restriction of the i-espiratory excursion 
on one side can be noted, though the fluoroscope has no adranti^s 
over the ins|)ection of Litten's diaphragm shadow (see p. 23) for 
this purpose. 

Abrams has noted that if the skin of the precordia is irritated 
by cold or pain, a reduction in the size of the heart occurs ("heart 
reflex '') for a few seconds. 

In children all these phenomena are especially clear, owing to 
the thinness of their chest walls and we note at once how mueh 
more horizontal the child's heart is than the adult's (see Fig, 138). 

///. The Fluoroscope iu Disease. 

I shall mention first those diseases in which the fluoroseope fur- 
nishes us the most valuable information. 

1. Aneurism. — Small aneurisms of the transverse or deBcendiog 
aorta may sometimes be recognized by the a?-rays when no other 
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Chest of Heftttliy Doy aged Incipient Phthisis at Right Chest of Healthy Adult, 

nine j«an. Apex. 
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Advanced Phthisis (caviiy?). Advanved Phthisis. HUateral Phthisis at Apu»e«. 






Advanced Phthisis. Advanced Phthisis. Pulmonary Emphysema. 

n ri ii 

Aortle Aneurism. Aneurism of Left Auricle. Flbmld Phthisis of Rtirbt LimgL 

Heart druwn to the right. 

Pig. 138.— Twelve Radiographs ot the Chest, as Seen from BehimI (after Waltbani). 
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method of physical examination yielda satisfactoiy eridenoe, Ajx 
abuonual shadow ap^ieai-a at ooe side of the sternum (si?e Fig. 140) 
aiid may sometiiiies be seen to pulsate. In other eases the fluoro- 
mi}\m evi<ienee is not the only endeuce, but tends to eoufirm or 
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dis|)el Buspicions aroused l>y the ordinaiy methods of examination. 
Aneurism of the heart itstdf is reeognisiable, according to F* II, 

WiUijims, by the liux>rosco|nc exauiination. Ko other methoil of 

ejtamiiuition giwa us any evideiu-e of such a lesion. 

2. Determtnnt'mn of the Canliac Out fines in Pniwnts wUk Em~ 

phffsemH ami Fat Chest Wa!h. — Emphysema spoils citrtliac percus- 
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sion and interferes with insi>e(rtion and ])ali)ation. lUit in fluiuxi- 
scopic work emphysema is a b(j<>n and a hU'ssin)^, for it n»nders tht» 
cardiac outlines more distinct than usual. Ilcnce, for deti^rmininij 
the size and position of the heart in 8U(?h cas(»s, the o-rays give 
genuine assistance, as they also do when mapping out tlio lioart in 
women with large breasts and fat chest walls. 

3. Central Fneumonia, — Williams and others have succeeded 




Aneurismalsac. 



Heart. 



no. 140.— Front View of Thoraolc Aneurtein. The heart dl8pla<v<l downward. 

in identifyini^ foci of solidification bcn«*atli tin* surface of the lungs 
when no oth(*r ]>liysical sij^is could Inr obtaiutMl. It must l)e re- 
membered, however, tliat congestion of the lung, (edema, atelec- 
tasis, and i)leural thickening ])n)(Uu'e sha(h)ws similar to those of 
solidified lung. 

4. Tuht'rriilosis. — It is still a matter of doubt whether tul)ercu- 
lous foci can be recognized by the fiuoroseoiw K^foiv the disejise has 
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cal ooadstioDfl* Old quiescent foci mmy Mpptmt Uke i^vmoig h- 
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I and thus lemfl to serimis errors. We da not want to bonj i 
pslient off to Colnraila or I>avf>:» on aceuunt of Iii0 ibad«>w tbrovnf 
bf a long-bealed lesioiu Further^ m soma eaaca of rbeaaialiflmy 
MmmmMf diebiJitj» and comraledcent typbold, a|Tpe»axioei r^rf maair 
1^ to those of taben-ulosis m^j he found ( Wtlliaiiia)^ Heaea tiia 
intT^pretaiion of alight lung iliadovs in caaea of wMpcct a d iaetpeat 
pbtbtBia ia bj no meana eaay. 
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ATPEKDIX E. 
THE SPHYGMOGRAPH. 

This instrument consists of a system of levers by means of which 
the pulsations of the radial artery are transferred to a needle whose 
oscillations can be graphically recorded upon a piece of smoked pa- 
per. It is a very fascinating little toy, but in its present form is 
almost devoid of practical usefuhiess owing to the impossibility of 
eliminating the personal equation when using it. The size and, to 
a certain extent, the shape of the wave traced upon the smoked 
paper can be influenced at will by the amoimt of pressure with 
which the instrument is applied to the wrist. If an instiniment is 
applied with a pressure of three ounces to the wrist of A, and then 
with the same pressure to the wrist of B, the force exerted upon 
the ai-tery may be quite different in the two cases owing to the dif- 
ferent shape of the wrist in the two individuals. 

Almost any type of tracing ciui be obtained from a normal pulse 
by varying the pressure. 

This objection is fatal to the use of the sphygmograph as an in- 
sti-ument of precision, and altliough it is capable of recording tiny 
secondary waves unpalpable by the fingers, it has yet to be shown 
that it reveals anything of practical diagnostic value which is not 
appreciated by skilled fingers. For these reasons I have given no 
account of the instrument in the body of this work. 
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roughening, 1S4 

second sound, 121 

stenosis, 181 
Apex, canliat\ displacement of, 20 

position of, 2*3 

retnu'tion. M 
Arrhythmia, HJl. 204 
Arterial movements. 'Mi 

murmurs, 140 

sounds, 124 

wall, condition of. -35 
Asthma. 2(n, 2<>:i 
Atelcctiusis, 104. 21>2 
Auscultation. 77-141 

meiiiatc and innnf«liate. 78 

of the heart. ll:]-Ul 

of the lungH, 01-112 

Hakrrl <iik«*t. 

Bradycanlia. .'»1. 2<»:i 

Bn'athing (hc< Kt-spiration). Iti. 21, 

23. 02 
Broailbent. 101. 217 



Bronchial (see Tubular) 

breathing, 00, 102, 239, 280 
Bronchiectasis, 2(>4 
Bronchitis, 2m, 245 

Cancer of li:x<i. 201 
Capillary pulse. 38, 172 
Cardiac (see Heart) 
impulse, 23, 42 

disphu-ement of, 20, 281 

charactiT of, 148 
Cirrhosis of the lung, 2<15 
Comi)ensation, establishment and 

failure of, 144 
Cnnirt^nital heart disease, 206 
(\»ugh, eCfwt of. 107, 245 
Curvature, spinal, 14 
Cyanosis, llU 

I)kfor.mitikh, 14 
Diaphrairm, movements of. 23 
Diastolic murmur, 137, 181, \\>2 

shock. 222 

souml. 1«»4, 225 
Dilatation, canliac. 140, 100 
Ductus arteriosus, persistence of, 1:07 
Dyspmea. 18 

F^<;<)i»iioNY, 111 
Kmphysema, 258 

complementar>-. 2«J2 

interstitial. 202 

large-lunge<I. 258 



308 



INDEX. 



Emphysema, senile, 258 

with bronchitis, 261 
Empyema, 283, 284 
Endocarditis, acute, 296 

chronic, 161 
Epig&stric pulsation, 'S2 
Expansion, 16 

diminislied, 17 

increased, 18 

Fatty dkgeneration, 201 

overgrowth. 201 
Flattening of the chest, 14 
Foramen ovale, patency of, 207 
Fremitus, tactile, 44 

vocal, 101) 
Friction, pleural, 107, 271 

pericardial, 209 

Gangrene of lungs, 290 
Glands, 41 

H.*:mic murmurs, ISi) 
Heart (see also Cardiac), 141 
aneurism of, 301 
dilatation of, 146 
diseases of, 141-205 
hypertrophy of, 146 
murmurs. 126 

soiuids, accentuation of, 120 
doubling of. 118 
metallic, 124 
muffled, 124 
rhythm of, 123 
shortening of, 117 
Hydropericardium, 219 
Hydrothorax, 266 

Hypertrophy, cardiac, signs of, 146 
Hypostatic congestion of lung, 293 

Infants, examination of, 297 
Jaundice, 40 



LiTTEN, 23 

Lung reflex, 76 
Lungs, abscess of, 290 

cancer of, 291 

diseases of. 23:^293 

emphysema of, 258 

fistula-sound, 112 

gangrene of. 290 

ODdema of, 293 

Mediastinal TunERcuLosis, 296 

tumors, 293 
Mediafitinitis, 216, 295 
Mediaatinuiu, diseases of, 293 
Metallic heart sounds, 124 

tinkle, 112 
Mitral valve, diseases of, 151-170 

insufficiency of, 151 

stenosis of, 161 
Murmurs, arterial, 140 

cardiac, 126-140 

cardio-respiratory, 138 

functional or haemic, 136 

venous, 139 
Muscle-sounds, 84 
Myocarditis, acute, 199 

chronic, 201 

Neuuosks, cardiac, 202 
OEDEMA, 235, 293 

Pallor, 40 

Palpation, 42 

Palpitation, 206 

Paralytic chest, 8 

Parietal disease (see Myocarditis). 198 

Percussion, 58 

auscultatory, 65 

immediate, 58 

mediate. 68 

palpatory, 67 

resonance, 67 
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Fercuwion resooaiiee. amphoric. 75 
enck&i-pou 74 

tyiupaDitic. 70 

technique of. o^ 
Pericaniium. diijeasesof, 200, 219 
PericaniitlB. 'Jfjit 

adhesive. .32. 216 

plastic. 201« 

with effusion. 212 
Fhthisii*. 2'>2 
Pleural thickening. 283 
Pleurisy. 271-2*4 

encapsulate^J. i^3 

plaiftic. 'Z'l 

palsaiin;?. :M 

with effiiftioii. 273 
Pneumonia, croupoua, 237 

inhala;ioii. '144 
Pneumohydrothorax. 2#^ 
Pneumothorax. 111. 2^i 
Pulmonary aUtceM. 2l^i 

atelectasis. 104. :s92 

emphysema. 2.j8 

ganiTene. 21^0 

Cfk'iiia. 2l<{ 

re:run:iution. 1112 

Bieutmia. VXi 

luU'p-uK^sis. 245 

tymf^aniUai. 'Jfi:£ 
Pulmonic M-con<l sr»iii.<l. 120 
Pulsation, abnormal. 48 
Pulse. 4U 

capiliar>. 17:5 

compreKf>ibi]ity of, 62 

rorri;.'an*.'*. 172 

<licrotic. 02 

rate. 'A 

rhythm. 51 

tension. V* 

wave, size and shape of, G2 



Ra«.hit». effects on the thonx, 7 
Radio0copj. 227. i» 
Riles. 103 

bilateral. 2:» 

crepitant. 105 

dry. 104 

moist. 101 

musical. 106 

palpsbie. 47 

subi-repitant. 105 

uni lateral. 24o 
Resistance, sense of. 76 
Resonance iste Percussion), 67 
Respiration, amphoric. 98 

asthmatic. 21. tC. 2ti3 

bron*jhiai or tubular. 96 

broncho-vesicular. W 

fht-yne-Si-.-kes. 22 

co'.rwheel. i^ 

diminihhe<l. 100. :;7d 

eniphysematous. IC 

exai'::eratetl. {€». 2»5»;. 279 

metamorph^n^. V4d 

normal. *fS 

rc-s:niine<l. 22 

iihallow. 'Sii 

striduluus. 23 

types of. V«2 

vesicular. l«o 
Rhythm, canliac. 123. 165 

mollifications of. 123, 165 

respiraturj-. 21 

SpHTGM«^RjirH. 2:>o 
Ste:h'«Ci>pe. choice of. 78 

use uf. 8^> 
Succussion. Ill 
Syphilis of the lung. 264 

Tachtcardia. 202 

Tactile fremitus (see Fremitos), 
44 
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Tension of the pulse, 53 
Thrills, 48 

in aneurism, 222 

in aortic stenosis, 184 

in congenital heart disease, 200, 
208 

in mitral stenosis, 104 
Tracheal tug, 223 
Tracheitis, 2;i3 
Tricuspid regurgitation, 187 

stenosis, 1))1 
Tuberculosis, advanced, 240 

incipient, 245 

pulmonary, 244 



Tumors, 16, 48, 221, 291, 298 

Valve akeas, 113 

lesions, 161-197 
Valvular disease, 141, 161-197 

heart sounds, 117, 199, 202 
Venous murmur, 139 

pulsations, 35, 188 

sound, 126 
Ventricle, left, hypertrophy of, 147 

right, hypertrophy of, 148 
Ventricular septum, defects in, 207 
Voice sounds, spoken, 110 

whispered, 109, 2:58 
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